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Terms of Sale. 

Delivery is assumed to be takeii and payment made at Chemnitz, and all disputes shall be refenvd 
to tlie Tribunal there. 

All i^rices quoted in this catalogue are strictly nett cash, without discount. 

We reserve the right, in the case of Orders not submitted by German Authorities or German State 
or Municipal Eductional Intitutes, to ask for payment with order, or before despatch of the goods, or to 
request cash on delivery, unless we have had opportunity of sufilciently ascertaining the ability of the 
purchaser to pay for them. 

Times of delivery are where possible stated and adhered to. although these are not binding; and 
we cannot assume any liability for the consequences of any delay that may arise. For Orders received from 
al)road, we should be given any special instructions necessary as regards shipping, customs clearance, etc. 

Complaints about shortages will only be considered if submitted immediately on receipt of the goods. 

All Orders are despatched for account and at the risk of the consignee. 

All packing is carefully carried out by skilled packers, and we can assume no liabilitv for breakaf>-es 
occiirriiig in transit. In Order to protect our customers from loss due to breakages, we insure consignnients 
against breakage and loss in transit, cliarging the lowest possible premiuni. 

Cases and packing, unless otherwise arranged, are charged separately. Cases and packing material 
are credited to two-thirds the invoiced value if returned to us free and in good condition. The prices for 
packing quoted against certain articles in the catalogue are for ordinary inland packing only. Overseas 
packing is generally 100 per cent. niore. Unless otlier instructions are received. we pack overseas consignments 
in cases lined with zinc or oiled cloth, but consignments overseas to European ports are sent in ordinary 
cases unless overseas packing is specially asked for. 

The illustrations shown in the catalogue do not correspond in every detail with the apparatus supplied. 
as we reserve the right to make modifications and iniprovements to apparatus. 

In the case of many pieces of apparatus, auxiliary apparatus, etc. are also illustrated in order to show 
liow a given instrument is used. These extras are not included in the price and are only supplied if specially 
ordered and paid for. 

The Scale mentioned below the illustrations is only intended to give an approximate idea of the size 
of the apparatus, and does not bind us as regards the size of the apparatus. In perspective drawings, this 
Scale usually applies to only one dimension. 

With many articles, we have shown nett and gross weights. AU weights quoted are. however. only 
approximate, and not binding. Overseas packing usually weighs 50 per cent. more than ordinary land packing. 



Max Kohl, 

Aktiengesellschaft. 
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Preface. 

Volumes IL and TU. of cur Price List No. 50, shown above on a mucli reduced scale, were sent 
originally to all Institutes and educational establishments giving instruction in pliysics. We hope that the 
list is still available; but if not, we shall be glad to send a fresh copy, on application, to tliose who are 
genuinely interested in receiving it. 

The present Vol. IV. of the principal price list No. 50, which deals with educational furniture and 
physical apparatus, completes the list. Since we produced our Catalogue No. 50 we have included a fairly 
large number of apparatus of new design in our manufacturing programme. Of these and of raany other 
pieces of apparatus we have had fresh illustrations made to facilitate selection. 

We hold an extrem ely large stock of physical apparatus, being thus able to satisfy heavy demands 
in a Short time. Our modern and scientific works equipment also enables us to undertake the equipment of 
class-rooms and laboratories and the supply of physical apparatus with the minimum of delay. 

In conclusion, any further confidence that our customers will kindly show us in future will be repaid 
by punctual and careful execution of all orders with which we may be favoured. 



Max Kohl, 

Aktiengesel 1 schaf t. 
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A Few Unsolicited Testimonials Recarding Kohl's 
Physical Apparatus, etc. 



Leipzig (^Fockestr. 25), April, 1925. 
I should like to say, in addition, that tlie apparatus 
arrived safely and is perfectly satisfactory. 

Hugo MoD, Studienrat, 
Trade Schoo), Scharnhorststr. 



Li e gn i t z ( Schlesien Martinstr. 35, 3 March, 1 925. 
The optical bench has arrived and I am glad to 
inform you that we are extremely satisfied with it. 

Stud.-Rat Michael. 
Stadt. Gymnasium und Realgymnasium. 



Lvov, 21^^ March, 1925. 
As head of the school physics section, I had the 
opportunity before the war of judging of the excellent 
quality of your products. As the school is now adequately 
provided with funds, I should like to order several 
pieces of apparatus from you. 

Vincenz Podlacha, Gymn. Professor, 
Assistant in the Physics Section of the 
University, Dtugosza ul. 8. 



Pernau (Esthonia), March, 1925. 
Referring to the apparatus supplied in 1923, this 
has worked very satisfactorily up to now. 

H. Kosenkranius, Head Teacher 
of Physics at the Gymnasium. 



Rotterdam, 18^^ March, 1925. 
I have to inform you of the safe arrival of your 
consignment of physical instruments as per your invoice 
of 28^^ February. This I find entirely satisfactory. 

Jac. Couzij. 



Biedenkopf, 7^^ March, 1925. 
As we have previous obtained our supplied from 
you and found them satisfactory, we will certainly 
purchase further supplies from you. 

Studienrat Appel, 
Realgymnasium 



Achim, 6^^ March, 1924. 
The apparatus has arrived safe and sound . Extremely 
satisfied. 

Göhrs, Studienrat. 
Achim School. 



Heiligenbeil (Ostpreußen), 5^^ March, 1925. 
I am glad to say that your consignment of 25^|^ Fe- 
bruary has come to band safely, and I am very satisfied 
with the way in which it is constructed. 

Studienrat Erdmann. 
School of Agriculture. 

Falkenburg (Pommern), 17^^ February, 1925. 
My experience with you in the purchase of physical 
apparatus has been very satisfactory. 

Higher School Director Schwalm, 
Schiller-Mittelschule. 



Güstrow, 17^^ February, 1925. 
Referring to the visit of your director, Mr Reichel 
last September, 1 am very glad to say that the experiment 
table No. 59 042 supplied by you last August has been 
found to be extremely satisfactory in every respect. 
The table gives a pleasing appearance of work well 
carried out. The material used, such as wood, leads, 
shutters, etc., ishighly satisfactory. Thewhole construc- 
tion of the table proves that the firm wiio made it 
have had very Avide experience in this class of work. 

L. Dahnke, Rector, 
Boys' School. 

Welzheim, 9'^ February, 1925. 
The ammeter ordered has arrived safely, and I am 
highly satisfied both with its nice appearance and 
faultless construction. 

Seiler, Realschule. 



Echternach, 7^^ February, 1925. 
All the apparatus has arrived in good condition, 
and I can assure you I am extremely pleased with it. 

Prof. Dr. Nicolas Kuffer, 

Großherz. Gymnasium. 

Halle (Saale), 7^^ February, 1925. 
The A. C. transformer and the triple pole switch 
have meantime come to band and have met with 
entire satisfaction. 

Handwerkerschule. 

Weltevreden (Java), 3''^ February 1925. 
I am glad to have this opportunity of informing 
you that I am highly satisfied with the excellent 
construction of the apparatus sent. Every piece has 
arrived without having suftered the slightest damage. 
Packing was also very carefully carried out. 

W. Haaxman, Engineer. 
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M.-Ostrau, 3^^ February, 1925. 

I liave pleasure in acknowleding receipt of tlie 
denioiistratiou inoving coil galvanometer I ordered. 
Thanks to liaving been thoroiiglily well packed. it 
arrived in perfect condition. 1 am extreniely satLsfied 
witli the apparatus; tlie construetion and finisli being 
of a high Order. 

Prof. Eugen Hoffmann, 

Girls' Sc'hool. 

Wolgast, 3P^January, 1925. 

All apparatus hitherto supplied by you I have 
found extreniely satit;factory. 

Studienrat H. Nimmerjahn. 

Quebec (Canada), 29^^ January, 1925. 

I am satisfied with the physical apparatus which I 
received from your house in July. 1923. 

Brother Mactalius, 

St. Patrick's School. 

Kobe V Japan), 12^^ January, 1925. 

Your physical apparatus have been purchased from 
time to time through importers at home. and we have 
the pleasure to say that they have been found always 
satisfactory. 

The Kobe Koto Shosen Gakko. 

(Kobe Higher Mercantile Marine 8chool.) 

Straubing, 6^^ January, 1925. 
We have to inform you that the induction coil 
ordered has arrived safely and we find it perfectly 
satisfactory. 

The Ursuline Teachers' College. 

Lausanne, 18*^ December, 1924. 
I have to inform you that the apparatus vou sent 
have arrived safely. Everything was in order, and 
I thank you. 

Raph. Cordone, 

College scientifique. 

Pola, Italy, 17^*^ December, 1924 
^ Many years ago, when I was a professor at the 
Crimnasio reale here, I ordered several pieces of apparatus 
Irom you and found them entirely satisfactory. 

A. Gregoretti, 

ß. Scuola Complementare. 



Karlsbad, 5^*^ December, 1924. 

Our directors are glad to testify of their own 
accord that all the equipment and supplies received 
from you arrived in perfect condition, and give proof 
of very neat and accurate workmanship. 

Staatsfachschule für Porzellanindustrie, 

Administration. 



Leipzig, 26^»^ November, 1924. 

I have to acknowledge receipt of the tuning forks 
with resonance boxes, etc. wiiich you supplied to me 
on 24^^ November. The consignment reached me in 
perfect condition. and I am extreniely satisfied with 
the resolution of the resonance boxes that you suggested 
and with the tone of the forks. 

Many thanks for your kindness in this matter. 

Dr. med. F. Kleinknecht. 

Privatdozent and Assistant al the Physiological 
Dept. of the University. 



Anklam, 17^^ November. 1924. 

We acknowledge receipt of the projection apparatus. 
We are highly satisfied with the fine workmanship of it. 

Studienrat Franz Grube, 
Gymnasium. 



Soria (Spain), 12**^ November, 1924. 

I have received your letter of the 20th October, 
and also, with some delay, vour parcel containing 
catalogue No. 50 (Vols. II. and III.), which far ex- 
ceeds anything of the kind published by us or the 
French. 

I am much obliged to you for sending it and 
will study it carefully. 

Eugenio Ortega, 

Professor, Ecole Normale, Soria. 



San Paulo, 12^»^ November, 1924. 

I have pleasure in thanking you very much, for 
this consignment has reached me in perfect condition. 

As regards the finish of the apparatus, it is just 
what I expected from your excellent reputation. 



Insterburg, 16*»^ December, 1924. 
As we have now received your latest price list, 
we will place our order from this. We are the more 
.mduced to do this as we are very greatlv satisfied 
^ith the equipment of the physics room and with 
your apparatus. 

• Lauruschat. 



Essen, 9^»» November, 1 ,'24. 

The apparatus you recently supplied to the Essen- 
Altstadt Boys' Higher School has arrived safely and 
to Our satisfaction. 

C. Elfers, Master. 
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Schönlieide (Erzg), 6*^ November, 1924. 

In the Cüurse of a conversation witli the liead of 
tlie school here, he spoke in high terms of your firm 
as regards tlie snpply of physics and ehemistry 
apparatus. 

Armin Stopp, 

ßookseller. 



St.-Gilles-Brussels, 2"^ November, 1924. 

I have here a nnmber of pieces of your apparatus, 
Avitli which I am very satisfied. 

Fr. Marcellin, 

Institut St.-B. de la Salle. 



Hammerstein, 28^'^ October, 1924. 

I notice that I obtained a few things from you 
in 1920, and I am perfectly satisfied with them. 

Sill, Kector. 



Gernsbach (Baden), 23^^ October, 1924. 

The consignment has turned out to our entire 
satisfaction. 

Prof. Emil Michenfelder. 

Realschule Gernsbach i. Murgtod. 

Johannisburg(Ostpreußen), 23^^0ctober, 1924. 

. . . About 1920 I purchased some apparatus from 
you. and am glad to say it is excellent. 

Dr. Rubach, 

Realgymnasium. 



Garacal (Rumania), 20^^ October, 1924. 

I have purchased from you a 15 Volt 2 Amp. 
dynamo, with which I am perfectly satisfied. 

Constantin Predeteauen, 

Prof. ot* the State Gymnasium. 



Brüssels, 20^^ October, 1924. 

I am happy to associate myself with the numerous 
expressions of appreciation you have received, and 
to say that your apparatus has always given me 
entire satisfaction. 

Victor de Bruyn, Professor of Physics, 
Institut St.- Joseph, Rue d'Assaut, 18. 



Shanghai, 27^*^ September, 1924. 

We have meantime sat'ely received your partial 
consignment, which has given our customer every 
satisfaction. 

Medicon Limited. 



Lausanne, 25^*^ September, 1924. 

Further, I am very happy to toll you that I am 
satisfied with your apparatus, which has arrived in 
good condition. 

Raph. Cordone, Prof. 
College et Gymnase scientifique. 



Bayreuth, 24*^ September. 1924. 

I can certainly assure you that we are all highly 
satisfied with the sound workmanship and astonishing 
ränge of uses to which your experiment table can 
be put. The convenient arrangement of the cupboards 
and the quality of the glassware are also very satis- 
factory. 

Gewerbe-Hauptlehrer E. Höppel, 
Municipal Trade Continuation School, Bayreuth. 



Cieszyn (Poland), 23^^ September, 1924. 

I am afraid I am rather dilatory in WTiting in 
the name of the directors of the two Elementary 
Schools here, to State that we are perfectly satisfied 
with the physical apparatus and educational auxiliaries 
supplied by you. Packing was very carefully carried 
out, so that nothing suftered damage in transit. 

Jan Sikora, 
nancz. szkoly. wydz. zenskiej. 



Güstrow (Meklenburg), 23^^ September, 1924. 

The experiment table gives the impression of 
sound and neat workmanship. 

L. Dahnke, Rector. 
Boys' Schoo]. 



Flensburg (Neumarkt 10), 20^^ September, 1924. 

The apparatus arrived yesterday and proved 
satisfactory. 

A. Jürgensen. 

M i Ii tsch (Bezirk Dresden), 9^^ September, 1924. 

In 1919 I purchased a 3 metre experiment table 
! from you for the Lyzeum Laurahütte, and this has 
proved extremely satisfactory. 

Dr. C. Jaschke, 

Rectorate of the Municipal Secondary School. 



Hersfeld, 27^^ August, 1924. 

The apparatus you sent me came to band yester- 
day, and I am very well satisfied with it. 

' L. FuD, Teacher. 
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Bahia Bianca iArgviiniü ). 20'^August, 1924. 

I am highly satistied to tiiui that various pieces 
Ol apparatiis are workiiig nornially. 

R. Grustin, 
Prof. of Physics at tlie College Don Bosco. 



Krako (Vugoslavia), May, 1924. 

1 am vei V sati.stied with your delivery of chemical 
apparatus. Especially pleasing are the practical shape 
and the size of tlie Instruments. 

Jos. Zabkar, Teaclier. 



Dublin, IS'^ August, 1924. 

I beg to say that the Weiss magnet recently 
vupplied is quite satisfactory. 

T. H. Mason. 



Turin, 13^^ June, 1924. 

Per incarico del Professore addetto al Gabinetto 
di Fisica vi comunico che il materiale tutto e arrivato 
in ottime condizioni et ha riposto bene alla prova. 

(At the request of the Physics Professor, I have 
to inform you that all the material arrived in 
perfect condition. and has proved satisfactory on 
trial.) 

Academia Militare d'Art. Genio. 



Leiden (Holland), IP^ June. 1924. 

In conclusion, we are able to State that we have 
always been satisfied with your supplies. 

W. Einhorn, 

Physiologisch Laboratium der liijks-Universiteit. 



Dresden, 2°^ .lune, 1924. 

As we are so satisfied with apparatus previously 
obtained from you, w^e Avould like to make further 
purchases from you. 

Dr. Freytag, 

Oberrealschule Dresden-Seevorstadt. 



ApparecidadoNorte Est. San Paulo (Brazil), 
2.V^ April, 1924. 

Since I have had the apparatus here, scarcely a 
day passes without a visit from some outside professor. 
AU highly admire your products. 

P. Paulo Forster, 

Prof. of Mathematics, Missionary Seminary. 



Ahrensbök near Lübeck, 8^*^ May, 1924. 

I am satisfied with the equipment you supplied 
to the Real Gymnasium at Oldenburg. 

V. Siemer, Studienassessor. 
Kealschule Ahrensbök. 



Ortclsburg, 3^^ May, 1924. 

For further supplies of Physical Apparatus we 
shall consider your firm alone, as we have been 
greatly satisfied with your apparatus. 

Studienrat Knorre, 
Reform- Realgymnasium. 

Neustadt (Oberschlesien), 28^»^ March, 1924. 

In acknowledging receipt of the apparatus supplied 
I have pleasure in expressing my entire satisfaction 
at its faultless construction. 

Studienrat Felka, 
Staatliches Gymnasium. 



Husum. 27^^ March, 1924. 

In the summcr of 1923 we obtained from you 
a Hartl's disc and an electroscoiie, with which we are 
perfectly satisfied. 

Dr. Bästlein, Lyceum. 



The accumulators supplied are exactly what 1 
wanted, as they work very well. 

Prof. Kutalinic, 
Phvsik. Kabinett des Staatsgymnasiums. 



Welzheim, 9^^ February, 1924. 

The Instruments supplied have arrived in good 
condition and work excellently. I thank you very 
much for prompt and satisfactory delivery. 



Prof. Seiler, Realschule. 



Shanghai (China), 4*^ January, 1924. 

The goods supplied have met with my entire 
satisfaction and I have with pleasure referred some 
schools to you which consulted me in regard to the 
purchase of Physical Apparatus. 

Prof. Dr. Jos. Drexler, 
Tung-Chi-University. 

Turin, 29'^ April, 1924. 

We are glad to inform you that the material was 
duly received in perfect order and has proved satis- 
factory. 

Academia de Militare d'Art. c Genio. 



X 

o 



CO 
<D 



O 



Vel. Kikinda. 23^^ February, 1924. O 



CD 

3 

3 



o 

CD 

3 

Q) 
13 



Max Kohl, Aktiengesellschaft, CheiTinitz 



Chicago U. S. A., April, 1924. 

The large Photometer bench arrived here on the 
2"^ April. The size and nice construrtion surpass 
all my expectatious. All pieces anivod without 
damage. Your delivery will bo a good advertisement 
for your firm. 

• 

Phil. W. Frocbes, Loyala University, 
Loyala, Avenue and Sheridan Road. 



Potsdam X. Y., U. S. A., 4^»^ April, 1924. 

\Ve have some of your apparatus, which are of 
excellent workmanship. 

Fred. F. Piper, 

Prof. of Physics, Clarkson College. 



Kew, Melbourne (Australia. 2"^ March, 1924. 

The different instruments I have obtained from 
you I have found to be very satisfactory and would 
willingly get others from you. 

Kavier College. 



Segovia (Spain), 26^^ March, 1924. 

We have received your consignment as per your 
invoice and are greatly satisfied with the contents. 

Academia de ArtiUeria. 



Patras (Greece), 4^*^ November. 1923. 

Having been very satisfied with a collection of 
Physical Apparatur obtained from you some years 
ago for the Gymnase de la Canee (Isle of Crete) I 
address myself to you and beg you etc. 

Dr. P. Christopoulos, 

President de TUnion des professeurs, 
Gymnase de Patras. 



Säo Paulo (Brazil), 14^^ September, 1923. 

This apparatus was received in perfect order and 
has proved very satisfactory (Foucault's pendulum 
No. 52 017). 

Irmao Epiphanio, Prof. de Sciencias 
Gymnasio de N S. do Carmo. 



Segovia (Spaini, 8^^ October, 1923. 

Being engaged at the chemical laboratory as 
successor to Mr. Enrique Montesinos who called my 
attention to the very sound workmanship of the lecture 
table supplied by you, I beg you etc. 

Gaspar Regelado, 

Principal Master at the Academia de ArtiUeria. 



Fiume, October, 1923. 

All items arrived without damage and are con- 
structed most excellently. 1 express my entire satis- 
faction with them. 

Dr. S. Gigantc, 

Liceo Gymnasio ,. Dante Alighieri". 



Schönebeck, 30^^ August, 1923. 

1 acknowledge with thanks receipt of the Wehnelt 
interrupter, which has given entire satisfaction. 

Dr. Schönebeck, Reform-Realgymnasium. 

Neustadt (Oberschlesien). 29'^ August, 1923. 
The apparatus recently supplied have met with my 
entire satisfaction. 

Studienrat Falka, Staatsgymnasium. 

Rathenow, 23''^ August, 1923. 

The fume cupboard supplied by you has met with 
approval on all sides. The beauty and practibility of 
it excite our admiration 

Dr. Gärtner, Realgymnasium. 



Funchal (Madeira), 25^»^ July, 1923. 

I am in receipt of your consignment of the 12^** May, 
which has proved very satisfactory. 

Liceu de Jaime Moniz. 



Rathenow, August, 1923. 

The apparatus ordered some time ago have all 
arrived and are satisfactory in every way. We thank 
you verv much for the way in which the order 
was executed, and trust we shall be able to order 
many other apparatus from your firm in future. 

Studienrat M. Hauschild. 

Realgymnasium. 



Conegliano, 17^^ March, 1923. 

I am liighly pleased with the apparatus supplied, 
and find the design improved in many ways. 

R. Scuola di Viticoltura e di Enologia. 



Cracow, 23'^ March, 1923. 

I beg to inform you that all apparatus were duly 
received in perfect order. I wish to thank you for 
the way in which you have carried out the order, and 
will gladly consider you in the case of future Orders. 

Otto Nykodym, Gymnasiallehrer 
und Leiter des phys. Kabinett im 
IX. Staatsgymnasium. 



Max Kohl. Aktiengesellschaft. Chemnitz 



Wilhering near Linz, 12*^ March, 1924. 

The very fine and accurate construction of the 
apparatus jsupplied by you leads me to inqnire etc. 

P. Paulus Kitzmüller, Prof. und Kustos 
des phys. Kabinetts des Gymnasiums der Zisterzienser. 



Heidelberg, 22°** February, 1924. 

The instruments, supplied by you have — as far 
as I have been able to ascertain up to now — arrived 
in perfect order. I beg herewitli to express my thanks 
for the oareful manner in which you executed all my 
previous Orders. 

Dr. Kurt Hofmann-Degen, 
Oberrealschule. 



Maxglan (Salzburg), 12^*^ January, 1923. 

The induction coil was duly received in perfect 
Order and works excellently. 

Tlie appearance and essentially practical character 
of the apparatus evoke our admiVation. 

Ignaz Oberndorfer, Religionslehrer. 
Realgymnasium. 

Betzdorf-Kirchen, 5^^ January, 1923. 

I should like to exi)ress my entire satisfaction at 
your having supplied all apparatus so quicklv and in 
such an excellent manner. 

Prof. Dinckelacker, Realgymnasium. 



Funchal, 28*»^ November, 1923. 
Your consignment of the 7^^^ October has already ' 
arrived. I am greatly satisfied witli it. The zoological 
preparations are faultless and the phvsical apparatus 
were very well packed. ' 1 

Liceu de Jaime Moniz. | 

Eisen ach. 1«^ December, 1922. 
The Looser's Thermoscope with accessories was 
duly received and has proved very satisfactory. 

Dr. K. Feldrappe, Ernst-Albert-Schule. 

Luxembourg, 14^»^ November, 1922. 
In spring 1915 you supplied through us to the 
A eremi-te Hüttenwerke Bui'chbach-Eich-Düdeldiugen 
m Dorameldmgen (Institut Emile Metz) Window Dar- 
keners which have proved very satisfactory. 

L. & V. Mersch & Co. 



Souhindol Bulgariau S'-'i November, 1922. 

appamtilr^ ^""'^ ^'^^''^^ '^'"'^'^ ^^'^^^ 

Direktion Realschule 



Lörrach, S'^ November, 1922. 

We are highly pleased with your ai)paratus and feel 
tliat they will also be durable. Thank you verj' much. 

Direktion 

der Volks- und Mädchen-Bürgerschule. 



8a 0 Paulo, 8^^ October, 1922. 

I have just received all items specified in your 
ditferent letters. All are satisfactory in every way 
and conhrm the excellent opinion I have of your firm. 

M. Irmao Epiphanio, 

Gymnasio de N. S. do Carmo. 



Dresden, 2°<* October, 1922. 

I am very pleased to -inform you that. at the 
inauguration of our institute, the equipments supplied 
by you met with ai)proval on all sides and all visitors 
noted with interest the name of the manufacturer. 

M. Bergmann, 

Kaiser- Wilhelm-Institut für Lederforsch uiiir. 



Lörrach, 19^^ September. 1922. 

The apparatus arrived here on the 19**» September. 
We are highly pleased with it and have to express 
our most sincere thanks for the careful manner in 
wliich our order has been carried out. 

Rektorat der Mädchenbürgerschule. 



Lörrach. 28**^ August, 1922. 

The electroscope surpasses all our expectations, 
as it indicates the voltage of a net-work without 
condenser. The Papin's digester is also very nicelv 
made. 

Professor Crecelius, Realschule. 



Neustadt (Oberschlesien), 22°*^ June, 1922. 

I take this opiiortunity of expressing to you our 
entire satisfaction in regard to the faultless execution 
of the protection apparatus, the switch-boards, and 
the other apparatus. 

Studienrat Prof. Neus, Staatl (lymnasium. 



Montreal, Rue St. Denis 288, 30^*» May, 1922. 

In 1911 we bought from you a great number ot 
physical apparatus with which we hav*» l)roii Lneatlv 
satistied. 

Adolphe Dollo, 

Prof. ä l'Ecole Po]vt(M-hni(|ue. 
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Funchal (Madeira), 19^^ May, 1924. j 

1 just received the apparatiis specified in your | 
invoioe of the 24 Mardi. I am glad to inform you j 
tliat my impressions as to the material are the best, | 
everything seems to be of excellent quality. 1 hope 
that' in using the apparatus I shall lind confirmed 
my impressions and thank you for your efficient and 
prompt execution. 

Liceu de Jaime Moniz. 



Knechtsteden, 20^»^ May, 1924. 

Having been a teacher of Pliysics at our Mission 
Broich near Aachen for more than 3 years, I feel 
it a pleasure to certify that I have always been highly 
pleased with the apparatus obtained from you and I 
feel sure that such will be the case this time. 

P. H. Maas, 

Missionshaus Knechtsteden. 



Th(^ 



Brüssels, 3^^ May, 1922. 
commission charged with the receipt of the 



N 

"E 
E 

<D 

o 



< 



o 

X 



Jassy, V April, 1924. 



c 

I We received the apparatus ordered through Mr. 
O Mathes and have found it to be of flrst-class quality. 



D. M. Cosmonici. 

Laboratoire de Physiologie Comparee 
ä rUniversite. 



Jassy, 28^^ April, 1922. 

We should like to advise you that the laboratory 
equipments ordered through Mr. Matthes for the 
Mineralogical Laboratory of the University of Jassy 
have been received in perfect order and that we are 
highly pleased with them. 

Prof. V. C. Butureanu, 

Laboratorul de Mineralogie si Petrografle, 
Universitatea. 



Welzheim, 6^^ May, 1922. 

I have now received all the apparatus ordered 
from you. After having examined it, I feel I must 
express my most sincere thanks for the careful manner 
in which this order has been effected. In my opinion, 
it is hardly possible to construct the apparatus in a 
more instructive and durable manner. It is a con- 
stant source of joy to experiment with this excellent 
apparatus. 

Should we again be in a position to buy apparatus, 
I shall certainly deal with no other firm and I shall 
recommend you among my professional coUeagues. 

P. Seiler, Realschule. 



Savignano di Romagna, 2^^ May, 1922. 

After having carefuUy tried all apparatus, I am 
glad to express to you my satisfaction with them in 
regard to their beauty and precision. 

II Direttore, Scuola Tecnica. 



material lias expressed its entire satisfaction in regard 
to the excellent and accurate construction of the 
apparatus supplied by you. 

Le Colonel d'Etat-Major de Camp honoraire 
du Roi Commandant. 

Pola, 18^*^ June, 1922. 
I am very pleased to inform you that the physical 
apparatus bought from you at different times always 
work with ease and certainty. 

Prof. Brano Grignaschi, 

Ginnasio Liceo Carducio. 

Caracas, 13^^ March, 1922. 
On the 2^^ inst. I received the 2 cases No. 8048/49 
containing apparatus ordered on the 29^^ July. Tliese 
have arrived in excellent condition, and contents have 
met with my customers entire satisfaction. lly 
customer and myself wish to thank you for the careful 
execution of the order. 

Victor M. Alvarez, 

Principala Santa Capilla No. 5. 

Rochester (N. J.), 23^^ February, 1922. 
I beg to State that this material arrived in excellent 
condition. I wish to thank you for your attention 
to our Order, and will hope that in the near future 
we shall again have cause to use your products. 

Eastman School of Music. 

Worms, 6^^ March, 1922. 
We bought a similar pump from you in August 1920 
with which we are greatly satisfied up to now. 

Klöter & Lawall. 

Breslau, 16*^ February, 1924. 
The projection apparatus, the heliostat and the 
blowing table which you supplied are of first-class 
quality and I am glad to have ordered them from you. 

Dr. Gerlich, Studienrat, 
Oberrealschule. 

Fürstenwalde (Spree), 24^^ February, 1924. 

For many years we have been using your oil 
vacuum pumps,^ with which we have obtained very 
satisfactory results. ^^^.^^ p.^^^^^^ ^ 

Breslau, 28^^ February, 1922. 
All equipments supplied by you meet with our 

entire satisfaction. t^. , . -4. u^r 

Direktor Dr. Fritz Hofmann, 

Kohlenforschungs-Institut. 

Tilsit, 5^^ February, 1922. 
The experiment table arrived here in excellent 
condition and has met with our entire satisfaction. 

Charlotte Neiss, Stud.-Ass., 
Städtisches Lyceum. 
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Freiburp: (Baden), 9^^ February, 1922. 
The gravitation balance lias arrived in good con- 
dition and works very well. 

F. Himstedt, Pliys. Institut der Universität. 

Goldap, 29*'^ January, 1922. 
As far as I liave examined the apparatus I have 
foiind them to be excellent. 

Klein, Lelirer der städtischen Mädchenschule. 

<'alcutta, 29'^ üecember, 1922. 
We lia\ c just completed the tasting of the apparatus 
you sent us lately and hasten to convey to you our 
approval of the same. 

A. Briot, S. J. St. Xavier s College. 

Welzheim. 2P^January, 1922. I 
I acknowledge receipt of vour consignment as per 
mvoice of the 6^»^ January, 1922. The goods arrived here 
m excellent condition. The apparatus is remarkably 
beautiful and constructed witli a high degree of 
accuracy. 1 was delighted when I unpacked it 
I shall be glad to get the other apparatus soon so 
that I shall be able to exaniine all together. \ 

P. Seiler, Realschule. ' 

Langenberg (Rheinland), 2P^ January, 1922. 
The vacuum pump bought from von 1913/14 still 
works quite as Avell as it did in the first ye'ar. 

Fischer, Stud.-Dir., Lyceum. 

Säo Paulo, 12^^ November, 1922. 
I feel it my duty to express my entire satisfaction 
especially in regard to packing. Not the slightest 
damage has been caused in transit. The apparatus 
seem to be of excellent quality, just as I expected them 
to be from your lirm. 



Landshut, 21«* September. 1921. 
We i)eg t() acknowledge receipt of your consign- 
ments of August and September and have pleasure^in 
^ expiessing our most sincere thanks for the careful 
manner in which this ordei- has been executed. 

Max Sigg, 

i Lehrer an der Schule St. Nikola. 

Montevideo, 18'^ May, 1921. 
Your consignment was duly received in perfect 
Order. We beg to express our entire satisfaction with it. 

Finsterwald & Schaich. 

Bukarest, 4^^ April, 1921. 
Vour consignment has arrived in good condition 
and has met with our entire satisfaction. 

D. E. Ludwig, 

Ministerne Instructione „Casa Scoalelor". 

Freiberg, 23^^ April, 1921. 
The thermostat ordered reached us safely and has 
given complete satisfaction. 

Dr E. Krüger. 

Habana, 17^^^ de February, 1921. 
I am satislied with the quality of the material 
and the fine condition in which it arrived. 

J. Salaverri, S. J., 

Colegio de Belen. 

Haarlem, 6*^ March, 1921. 
In 1913 your tirni supplied to the Superior 
Commercial Scliool a lot of physical apparatus which 
have i)roved very satisfactory. 



Irmao Epiphanio, 



Professor de Physica Chem. 
Gymnasio do Carmo. 

Brüx, 2"<i December, 1921. 
As I am very satisfied with apparatus obtained 
trom you formerly, I now wish to buv simUar 
apparatus. 

Prof. Karl Müller. 

Oldenburg, 15*^ November, 1921. 
The physical installation supplied bv vou for the 
Realgymnasium in this town (Auditorium, preparatorv 
room, museum, students^ work rooms) is - like that 
previously supplied for the Oberrealschule Eisleben 
7vvrT^\ ^^^tisfactory. It has met with everyone's 

Prof. Dr. Franz Willers, 
Reform-Realgymnasium. 

Bandoeng (India), 16^^ September, 1921 
The 6 cases containing Physical apparatus have 
safely reached us. I am highly pleased with them 
Prof. Dr. Clay, Director of the Laboratory 
of the Technical College. 



Dr. G. de Vries, 

Höhere Handelsschule. 

Pivitsheide, 24^»^ January, 1921. 
The second induction coil repaired by you arrived 
also without damage. It works excellently. I thank 
you very much. 

Lütchemeier, Lehrer. 

Hamburg, 18»^ January, 1921. 
We are glad to inform you that cur overseas 
customers are highly pleased with the apparatus. The 
packing was also satisfactory. 

Schiubach, Thiemer & Co. 

Funchal (Madeira), 14^^ December, 1920. 
I am glad to express my entire satisfaction in 
regard to the material, and thank you very much. 

Liceu de Jaime Moniz. 

(rais, 1«^ December, 1920. 
I am quite satisfied with the apparatus supplied 
by you and will therefore place further Orders with 
you when we require fresh equipments. 

Reallehrer Amman, Landesrealschule. 



Max Kohl. Aktiengesellschaft, Chemnitz 
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San tander, 19^'^ November," 1920. 
Atter having unpacked tlie apparatus, I am able 
to State tliat I am (juite satistied witli the workman- 
ship and with the care with which they were paeked. 

P. Ignazio Acebo, Colegio Cantabro. 

Flensburg. 15'^ November, 1920. 
You supplied the complete eciuipment of the State 
Gymnasium and Realgymnasium in Flensburg. All 
items supplied have met with our entire satisfaction. 

Professor Iwcrs, Gymnasium. 

Nürnberg, 12^^ Oetober, 1920. 
The laboratory equipments and the laboratory basins 
were duly received. Everything is very satisfactory. 

Dr. Hils & Dr. Eble. 

Zürich, 11^»^ August, 1920. 
As I am greatly satisfied with your March delivery, 
I feel I ought to teil you so. The large induction 
coil works very well indeed and evokes general 
admiration. p^^^r Früh. 



I 



Zürich, 7^»^ July, 1920. 
The electro-magnet after Prof. Weiss has safely 
arrived here. Its workmanship has met with our entire 
satisfaction, I thank you very much for careful delivery. 

Prof. Dr. Edgar Meyer, 
Phvsik. Institut der Universität. 



Fyrabad (India), June, 1920. 
Your reputation previous to the war in the line 
of scientitic instruments was world-wide. 

R. Bhattacha, 

Eg. Bsc. LL. B., Head Master Hindu High School. 



München NW 2, 4^»^ July, 1920. 
In 1902 a Cavendish apparatus for attraction of 
masses No. 52144 was ordered, at my Suggestion for 
the Physics Dept here. The apparatus worked very 
well when I showed it in my lectures. I now write 
to in(iuire .... 

Prof. Dr. Karl T. Fischer, 
Physik. Lehrmittelsammlung d. Techn. Hochschule. 



Zehlendorf, 8^^ June, 1920. 
Your consignment arrived in good condition. I am 
very satisfied with the apparatus supplied. 

Dr. Kaiser, Oberlehrer, 
Oberrealschule mit Reformrealgymnasium. 

Bartenstein, 10^*^ May, 1920. 
Your consignment was duly received and has met 
with our entire satisfaction. 

Dr. Oberlehrer Mollenhauer, 
Königin Sophie-Charlotte-Schule (Stadt. Lyceum). 

Degersheim, May, 1920. 
I am delighted with the flne workmanship of the 
apparatus, while from the Standpoint of design, they 
leave nothing to be desired. Should I ever be in need 
of physical apparatus, I shall gladly come to you. 

Hans Früh, Physiker. 

Aachen, 21«' April, 1920. 
Your second consignment like the first, meets 
with my füllest satisfaction. 

A. Monmartz, Collegium Josephinum. 

Godesberg, 28'^ April, 1920. 
T bought from you in December lost several rotating 
oil vacuum pumps, with which I am exceedingly 
satisfied. 

Firma Dr. Aug. Nefgen. 

Kolberg, 19^»' April, 1920. 
I have now tried the last of apparatus and 

am glad to express to you my füllest approbation. 
I further have to thank you for having so generously 
considered my wishes. 

F. RaduD, Mittelschullehrer, Knabenmittelschule. 

Neustadt (Oberschlesien), 8'^' March, 1920. 
All items have safely arrived and have, as usual, 
given füll satisfaction. 

Studienrat Neus, 
Staatliches Gymnasium. 

The Hague, 25'^ February, 1920. 
Düring this year we shall again be in want of 
physical apparatus, and shall gladly bear your firm 
in mind. 

Ambachtsschool. 
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References 
to Equipment Apparatus, Instruments, etc. 

supplied to Physics, Biology and other Laboratories 
of following Institutions and Firms: 



Aachen-Rothe Erde, Hüttengesellschaft 
der Rothen Erden, Zweigniederlassung 
der Luxemburgischen A.-G. 

Adlershof (near Berlin), Aircraft Esta- 
blishment. 

Allahabad (India), Education Society. 
Adorf i. V., Claviez A.-G., Textile Works 

and Artiticial Weaving Looms. 
Amsterdam, Lycee, 

Gymnasnim, 

Ob er real schule. 
Annaberg, Realgymnasium. 
Asch (CzechosloTakia), Staatsgymnasium. 
Aschaffenburg, A.-G. für Zellstoff- und 
Papierfabrikation. 

Aschersleben, Reformgymnasium. 
Arnhem (Holland), N. Y. Nederland'sche 
Kunstseidfabrik. 

Athens (Greece), Ecole superieure d'Agri- 
culture. 

Arnsberg i. W., Armen Schulschwestern 
of U. L. E. 

Aue i. E., Girls' Secondary School. 
Auerbach i.V., Higher Elementary School. 
Auerhammer i. E., Dr. Geitners Argentan- 
fabrik, F. A. Lange. 

Augsburg, Realg^Tunasium, 
Trades Hall, 

Maschinenfabrik Augsburg-Nürnberg. 

Bad Berka i.Th.,AValdpädaffogium Dr.W. 

Hallbauer. " ! 

Bad Oeynhausen, Luisenschule. 
Bad Villingen, Schwarzwald Brass Works 
Barby a. d. E., Seminary. 
Bayreuth, Trade Continuation School. 
Belg rade, MarkoW.Georgevitch &Brother. | 
Berlin, Bergmanns Elektrizitäts-W^erke ' 
A.-G., I 

Main Ambulance-Depot, ! 

Vereinigte Fabriken für Laboratoriums- ! 
Bedarf, G. m. b. H.. 

Oberrealschule, ! 

Deutsche Erdöl A.-G., 

KursächsischeBraunkohlenGasundKraft 
G. m. b. H., 

' entral Institution for Education in I 

Natural Science. I 

Elizabethschule. i 

General Assay Lab. at the School of ' 

Mines. I 

Dr. Georg Hennig. Chemical and Phar- 
maceutical Works. 

Berlin-Dahlem, Gertraudenschule. 
-Friedrichsfelde, Realgymnasium. 
Girls' Higher School. 
-Johannisthal, A.E G. Flugzeugbau. 
-Lichterfelde, Dipl.-lng. Harry Pauling, 
-Mari endo rf, Elementary School. 



Berlin -Marien fei d. Fritz Werner A.-G.. 
Engineering Works. 
-Niederschönhausen, Reform- 
Gymnasium, 
Realgymnasium. 

-Schmargendorf. Realgymnasium. 

-Schoedeberg, High School for Girls. 

-Steglitz, Lyc^e. 

-Tempelhof, Lycee. 

-Wi 1 m e rs do rf, Reform-Realgymnasium. 

Bieberach, Teachers' Training College. 

Bischofswerda, Seminary. 

Bitterfeld, Griesheim -Elektron Chemical 
A\'orks. 

Bochum, Boys* Higher Grade School. 
Bologna, Dr. Zimmermann. 
Breda (Holland), J. J. van Tornhout. 
Bremen, Teachers' Training College. 
1 Breslau, Fritz v. Friedlaender-Fuld, Coal 
j Research Institute. 

Silesian Coal Research Institute. 
Bruchsal, Oberrealschule. 
Bruenn, (Czechoslovakia) Chemical Dept. 

of Technical College. 
Budapest, Pathological Institute. 
Budweis (Czechoslovakia), Trade School 
of Metal Work. 

Cassel, Frauenbildungsverein, 

Arth. Müller, Land- und Industriebauten 

A.-G., Abtg. Pondorf werk Cassel, 

Maschinenbau. 
Celle, Gymnasium. 

Charlottenburg, Municipal Laboratory. 
Preparation Laboratorv and Maschine 

Dept. of Technical College, 
Metallurgical Dept. of Technical College, 
Electrotechnical Dept. of Technical 

College, 

Electrochemistry Dept. of Technical 
College, 

Inorganic Chemistry Dept. of Technical 
College. 

Chemnitz, Küchwald Infirmary, 
Meat Inspection Dept., 
Trade and Continuation School, 
Technical State Teaching Dept., 
Dye School of above, 
Pathological Institute, 
Professional School, 
Commercial College, 
Franz Niescher, Margarine W^orks, 
H. Th. Böhme A.-G.. Chemical Works, 
Rud. Otto Habermann, 
H. Dygnowitv, A.-G., 
Pöge Electridtv Co., 
C. G Haubold, A.-G., 
Bruno Sieler, Weaving Works, 
•*Afag" Wireless Construction Co. 

Chur, (Switzerland) Secondary and Com- 
mercial College. 

Clausthal, Lycee. 



Cloppenburg (Oldenburg), Realprogym- 
nasium. 

Coblenz, Hilda School. 

Copenhagen, Dansk Farveri und Merci- 

sierungsanstalt, Hasselbach & Co. 
Cöpenick, Gas Works. 
Colmar (Alsace). Lycee 
Coswig (Dresden), Carl Tiedemann. 

Lacquer & Paint Mfr. 
Cottbus, Oberrealschule, 
Boys' Interniediate School. 

Crefeld-Rheinhafen, W. & H. Melsbach, 

Soap Works. 

Crossen, Leonhardt Söhne. 

Cuxhaven, .Alarine School. 

Darmstadt, E Merck. Chemical Works. 

Eberhardt & Metzger Nachf. 
Dervent (Bosnia), Realgymnasium. 
Dessau, Chemical Research Bureau, 

Bacteriological Institute. 
Doebeln, Körnerplatz School. 
Dordrecht, Naamlooze V'ennootschap Stik- 

stofbindungsindustrie "Nederland". 
Dresden, Zoological Dept. of Technical 
College, 

Chemical Dept. of Technical College, 
Training School of the Druergists' Union, 
Ica, A.-G., 
Carl Wiegand, 

Deutsche Trinidad-Asphalt Co., 
Meiser & Mertig, G. m. b. H., 
Kaiser-Wilhelm Institute for Leather 
Research. 

Dresden-L e u b n i t z, Dr. Volkmar Klopfer. 

-Uebigau, Funkerkaserne. 
Düsseldorf, Children's Clinic, 

Ströhlein & Co., Laboratory Suppliers, 

Kurt Retsch, Laboratory Suppliers. 
Duisburg, Duisburg Cable Works. 
Dux (Czechoslovakia), Realgymnasium. 
Eibenstock (Sachsen), Trade School. 
Eilenburg, Dermatoid Works, 

Paul 3Ieissner. 

Elsterberg i. V., Spinnfaser- und Kunst- 
seidenspinnerei A.-G. 
Emden, Marine School. 
Engelsdorf (near Leipzig), Board School. 
Erlangen, Chemistry Dept. of University. 
Essen, Rex, Mineralölgesellschaft, 
Stefan Bock & Ziegler. 

Essen- Bredeney, Realgymnasium. 
Fiume, Oberrealschule, 

Civica scuala reale superiore. 
Flensburg, Gymnasium, 

Realgymnasium, 

Oberrealschule No. II. 

Forst (Lausitz), Reform-Realgymnasium, 
Realschule. 
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Frankenberg (Sachsen), School for Junior 
Of ticers. 

Frankfurt (am Main), University, 

Inlirmary, 

J.G. Moiison & Co. 
Fraulautern (Saar), G. Meguin. Ltd , Oil 
Works. 

Freiberg (Sachsen), Mineralogical and 
(leoloirical Institute of the University 

Freiburg (Breisgau). Botanical Dept. of 
University. 

Freital (Sachsen), Martin Uhlemann. 

Chemisches Laboratorium. j 

Friedrichsfelde -Karlshorst, Kealgym- 
nasium. 

Fürstenwalde (Spree), Teachers" Training ; 
College. I 

Füssen (Lech), Schreiner-Zwanirsinnung. 

Gardelegen, Realgymnasium. 
County Sanitorium. 

Geneva, Pathological Dept. of University. 

Gleiwitz, Girls' School. 

Glückstadt (Holstein). Peter Temming, 
("otton Bleaching Wks. 

Goldap, Realgymnasium. 

Greifswald, Physics Dept. oftheUniversity. 

Greiz, (lirls** Intermediate School. 

Grevesmühlen (Mecklenburg). Reform- 
realprogymnasium. 

Griesheim (Main), Griesheim - Elektron 
Chemical Wks. 

Großdubran (Sachsen), H. Schomburg 
Sons. A.-G., 
Margarethenhütte. 

GroD-Strehlitz, Teachers* Training (Col- 
lege. 

Groß-Wusterlitz, Feuerwerks -Laborato- 
rium bei Plaue (Havel). 

Grünberg (Schlesien), Gymnasium. 

Güstrow, Board School. 

Gütersloh (Westfalen), Teachers' Training 
College. 

Havana (Cuba). Colegio de Belen. 

Hagen(Westfalen). Akkumulatoren-Fabrik. 

Haifa, Technical Institute. 

Hainichen (Sachsen). Technical Institute. 

Halle (Saale). Oberrealschule, 

Physiology Dept. of University. 
A. Riebeck'sche Montanwerke, A.-G., 
Werchen undWeissenfelser Braunkohlen 
A.-G.. 

Elektrotechnisches Institut G. m. b. H. 

Hamburg, Leopold Unger & Co. 

Hamm, Catholic Seminary. 

Hannover. Dr. R. Haase, 

Siemens & Halske, Technical Dept. 

Heilsberg (Ostpreußen). Realschule. 
Helsingfors (Finland), Lycee. 

Konlutarpeiden, Keskusliike Osakeyhtio. 
Herten (Westfalen), Rektoratschule. 
Hirschberg (Saale), Hirschberg Leather 
Works. 

Hirschberg (Schlesien), Oberrealschule. 
Hofgeismar, Progymnasium. 
Hohensalza, Women Teachers' Training 
College. 

Houston (Texas), William Rice Institute, 
Physics Dept. 

Jena, Oberrealschule. 

Mineralogical Dept. of the University, 

Phy.sics . . „ „ „ 

Hygienics „ „ „ 



Jena, Dental Clinic, 

School of Optics, 

Carl Zeiss. Ltd. 
Ilsenburg (Harz). Ilsenburg Copper Works. 
Ihringshausen (near Kassel), A.-G. für 

Optik und Mechanik. 
Judenburg, Steierische Gußstahlwerke, 
A.-G. 

Kappeln (Schlei), Staatliche Aufbauklasse. 
Karlsbad, Porcelainlndustry State School. 
Karlsruhe, Gymnasium. 
Kattowitz,FürstlichePless'scheBergwerks- 

Direktion. 

Kiel, Pathological Dept. of the University, 
Surgical Clinic „ „ „ „ 

Kleff, Physico-Chemical Society. 

Kirchmöser, Pulverfabrikb. Plaue (Havel). 

Klotzsche, Board School. 

Köln, Dr. Janke & Kunkel. 

Königsberg (Preußen). Realschule, 
Hufen Lycee, 

State Lycee with Students' Annexe. 
Köslin, Gymnasium. 
Kolberg, Lycee and Advanced Lycee. 
Kovno (Lithuania). German ''Oberreal- 
schule*. 

Kraukau (Cracow). Nerve Clinic. 
Kriebstein( Sachsen), Kübler»& Niethammer. 

Paper Works. 
Kruppamühie (Oberschlesien), Oberschle- 

sische A -G. für Fabrikation von 

Lignose, 

Army and Navy Guncotton Works. 
Krappitz (Oder), Oberschlesische Zellstoff- 
werke, A.-G. 
Landsberg (Warthe), Lycee. 
I Landshut Bayern), Zimmer- Werk. 
I Chemical Factory. 
I Langenberg (Rheinland), Girls' Higher 
I Grade School. 

I Lauban (Schlesien), Gymnasium. 
* Lauenburg (Pommern). Gymnasium. 
Lausanne, Ecole de Commerce sous 

Beaulieu. 
Lehe, Lycee 
Leipzig, Oberrealschule, 

Mineralogical Dept. of the University. 
Leisnig, Board School. 
Lichtenrade (near Berlin), Reformreal- 
gymnasium. 
Lodz (Poland), State Textile School 
Lübeck, Frees Lycee. 
Lüneburg, Teachers' Training College. 
Lugau, (jewerkschaft „Gottes Segen". 
Luxemburg, Physics Labt>ratory of the 
■'Athenaeum", 
Limbertsberg School of Industry, 
L. & V. Merch <& Co. 
Lvov (Poland) Institut Chemiczny üni- 

versytetu Jana Kasimierza. 
Lyk (Ostpreußen), Hochbauamt. 
Madrid, W. Prado. 

Magdeburg, Siemens & Halske, A.-G. 
Magdeburg -Sudenburg, Rassbach & 

Kralle. Lacquer Works. 
Mannheim, Heddernheimer Kupferwerk 
und Süddeutsche Kabelwerke, A.-G., 
Josef Bossert, Instrument Maker. 
Marburg, Elisabethschule, 

MineralogyDepartment of the University. 



Marienberg (Sachsen), Realschule, 
Progymnasium. 

Mehlem (Rhein), Ringsdorf. Dynamo 
Brush ]^Iakers. 

Menden (Kreis Iserlohn), Realgymnasium. 

Meppen, Catholic High Grade School für 
(iirls U. L. Frau. 

Merseburg, Badische Anilin- und Soda- 
fabrik, Merseburg Aramonia Works, 
Leuna Works. 

Mittweida (Sachsen), Almika-Werke. 

Mühldorf (Inn), Realschule mit Latein- 
abteilung. 

Mühlheim (Ruhr), Deutsch -Luxembur- 
gische Bergwerks- und Hütten A.-G., 
Abtg. Friedrich Wllhelmshütte. 

Münster, Karl Lemcke, Mechanical Inst. 
Maker & Optician. 

Moser, Powder Factory near Plaue (Havel). 

Nagyszeben (Hungary), Franciscans' 
^\'omen*s Training College. 

Neubabelsberg, Dr. Graf & Co., Chemical 
Works. 

Neubrandenburg, Girls" Higher Grade 
School. 

Neuhof (near Hamburg), Jul. Schindler, Oil 
Works. 

Neukölln, Industrial Training School, 

Boys* Secondary School, 

Private Lycee. 
Neurode, Progymnasium, 

Realschule. 
Neustadt (Orla), Berufsschule. 
Neustrehlitz, Höhere Knabenschule. 
Nijni-Chirskaya (Russia), Alexeieö Real- 
schule. 

Nortorf (Harz), Secondary School. 

Novo- Alexandria, Land and Agricultural 
Institute. 

Nürnberg, Rheinisch- Westfälische Spreng- 
stoff A.-G., 
Dr. Hils u. Dr. Eble, Technisch-chemisches 
Untersuchungs-Laboratorium. 

Oels ( Schlesien Teachers' TrainingCollege. 

Offenbach (Main), Girls' School. 

Olbersdorf (Sachsen), C.A.Gruschwitz A.-G. 

Oldenburg, Realgymnasium. 

Oldisleben, Gewerkschaft Großherzog 
Wilhelm Ernst, Kaliwerk. 

Olpe (W^estfalen), Teachers' Training 
College. 

Orteisburg, Teachers' Training College. 
Oskarsborg (Norway), Faestings-artil- 

leriets Cnderofficersskole. 
Osnabrück, Realgymnasium, 
Protestant Boys' School. 

Paderborn, Reismann Realschule. 
Potsdam, Lyc^e. 
Paris, Henri Hess. 
Passau, Lycee. 
Peine, ^Mineralölwerk Peine. 
Petersdorf (Riesengeb.), Glanzfäden A.-G. 
Pirna, Teachers' Training College. 
Plauen (Vogtland), Seminary, 

Girls* High School, 

l^iblic School of Commerce. 
Posen, Luisenstiftung. 
Premnitzi Westhavelland), Vereinigt eKöln- 
Rottweiler Pulverfabriken, Pulver- 
fabrik Premnitz. 
Pulsnitz (Sachsen), School. 
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Quedlinburg, Wilhelm Brauns G.m h 11.. 

A Iii 1 ine Pye Works. 
Radeberg, Fireworks Laboratory. 
Rathenow, Realgymnasium. 
Ratibor (Oberscblesien), Rütgerswerke 

A.-G., Abtg. Planiawerke, 
Chemische Werke Tarbon G. m. b. H. 
Ratingen, Teacbers' Training College. 
Reichenberg, State Scbool of Industry. 
Rössel (Ostpreußen). Gymnasium. 
Rosario de Santa Fe (Argentine), Facul- 

tad de Ciencias Medicas, Institute 

de Fisiologia. 
Rostock, Chemistry Dept. of the University. 
Rotterdam, Gemeentewerken, AUgemeene 

Dienst, 

N. V. Mascot Export Compagnie. 
Ruda (Oberschlesien), Realschule. 
Rüstringen, Realgymnasium. 
Sagan, Seminary. 

Santander (Spain), Collegio Cantabro(Pp. 

Augustinos). 
Salzwedel, Lighting and Water Works. 
Schlettstadt, Women Teacbers' Training 

College. 

Schneeberg (Sachsen), School ofDrawing. 
Schneidemühl, Gas Works. 
Schwarzenberg, Realschule, 

School of Commerce and Industry. 
Schwerin, Girls' High School. 

Gymnasium Fredericianum. 
Segovia (Spain), Academia de Artilleria. 
Sömmerda, Dreyse & Collenbusch. 



Sonderburg (near Flensburg), Women 

Teacbers' Training College 
Spandau, Gymnasium. 

Lycee superieure. 
Sprotten, Realgymnasium. 
Stade, Lycee. 

Stadel, Stadeler Saatzuchtgenossenschaft, 

e. G. m. b. H. 
Stallupönen, Realprogyranasium. 
Staßfurt, Realgymnasium. 
Stendal, Roys' Secondary Scbool 
Stettin, Schiller-Realgymnasium. 

Marienstifts-Gymnasium. 

Scharnhorstschule, 

Frauenhochschule, 

Feldmühle, Papier- und Zellstoffwerke 
A.-G. 

Stettin -Grabow, Navigation School. 
Stockholm, Aktiebolaget P. A. Norstedt 

^: Söner. 
Stuttgart, F. Mollenkopf. 
Tangermünde, Girls* School. 
Tiflis, Boys' High Scbool (Gymnasium). 
Tilsit, Luisenscbule, 

Lyzeum, 

Oberlyzeum. 
Tondern, Girls' High School. 
Treuen, School of Commerce. 
Tübingen, Skin and Ear Clinic. 
Uerdingen (Rhein), Chemische Fabrik 

vorm. Weiler-ter-Meer. 
Ulm, Realgymnasium. 
Unna, Winter School of Agriculture. 



Urga (Mongolia), Ministry of Populär 

Education. 
Verden, Teacbers* Training College. 
Vladivostock, School of Commerce. 
Wald (near Solingen), Infirmary. 
Waldenburg, Lower Silesian School of 

Mines. 

Waldheim (Sachsen). Realgymnasium. 
Walsrode, Wolff & Co., Pulver- und 

Sprengstoffabrik. 
Warnemünde, SeeÜugzeug-Versuchskom- 

nuindo. 

Wartenburg (Ostpreußen), High School. 
Weissenfeis, Oberrealschule. 
Weisswasser (Oberlausitz), Osram, G. m. 
b. H. 

Wernigerode (Harz). Boys" Higher School. 
Wesel, Techn. Handelsgesellschaft Wesel 
m. b. H. 

Wien, Girls* High School (ReSilgymnasium). 
Wiesdorf (Niederrhein), Higher Grade 
School. 

Wolfen (near Bitterfeld). A.-G. für Anilin- 
fabrikation. 
Wormerveer (Holland), Jan Dekker. 
Wü rzbu rg, Zoology Dept. of the University 
Zagreb (Croatia), Board School. 
Zittau (Sachsen). Gymnasium. 
Zwickau, Girls* High School. 
Public School of Commerce. 

Zuffenhausen (near Stuttgart), Kreidlers 
Metall-Drahtwerke. (Wire Works) 



1301 



Max Kohl. Aktiengesellschaft, Chemnitz 




Administration Buildings, Mechanical Workshops and Cabinet Shops 




Cabinet Shops 



Some Views of our Manufactory. 



Kl. 7026, 7015 
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Main Office 




Electrica! Laboratory 



Some Views of our Manufacturing Rooms. 



Kl. »'.4^:. ^;»j'>6 
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Adjusting-Room 




Vie\v of one of our Workshops 



Some Views of our Manufacturing Rooms. 



Kl. 0610, 0489 
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Lecture 



Description and prices ot* tlie 
figured tables on reqiiest. 




i 

Lecture Table, in the I i 




Lecture Table, in the Laboratory for expei 




50003, 50011, 50012, 50019, 50022, 1 : 23. 
Lecture Table (as suggested by Wein hold) with special fittings. 



Kl. 4831 
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Kl. 4777, 4032, 
4710. 



1306 



Max Kohl, Aktiengesellsch aft. Ch eiTinitZ 



Lecture Tables. 

Description and prices of the figured tables ou request. 




I : 85 

Lecture Table, in the Pharmaceiitical Institute of Breslau University. 




1 :42. 

Lecture Table, in the Chemical Institute of the Technical High School, Danzig-Langfuhr 




1 :40. 

I Lecture Table, in the Physics Department of the Charlottenburg Technical High School. 

I 
i 

; Kl. 4645, 4778. 

I 4n5R 
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50001. l:lo 




50003. W'i'l. 



I £ s. d. 

Lecture Table as suggested by Weinhold), chietly intended for instructioii in Physics, but also ' 
adapted tor Cliemiistry in tlie case of a coninion room beiiig used for botli Pliysics and 
Chemistry (W. D., Plate III and Figs 13, 14, 15) (see Fig. 50 001 and 50 003). 

With oak top ( List No. 50 001 50 002 50 003 50 004 50 005 

impregnated with < Lengtli of Table ni 3 3.:) 4 4..*) :> 

linseed oil [ Piice of Table i 25.0.0 27.10.0 30.5.0 33.0.0 35.15.0 

The approxiiuate gross weightfs, with hatten packing are: about 300 k^- l'or a length of tahle ol" 3 in. 
350 kg for a.5 in, 400 kg for 4 m, 450 kg for 4.5 m and 500 kg for 5 m. 

The tahle is 90 cm. in height and 80 cm. in width. The top is oak. 40 nini. thick, is composed of 
framework and pannellings. and is varnishcd vNith three coats of hot linseed oil or stained and acid-proof hlack 
(at a slight extra cost). At the left hand side of the tahle top a slate slah, 54 cm in lenglh and 54 cm. in 
width is let in, npon which work involving the use of acids can he carried out without in any way damaging 
the tahle top. The body of the tahle is huilt of pitch pine, is stained and varnislied and has*^ an oak tillet at 
the hase. The inner sides and the hottoms are of deal. With a length of 4 m. the tahle has 8 drawers, 
2 cuphoards. one box for waste paper, etc., 1 drawer for glass tuhes, 1 wall bracket for taking gas burners, 
2 tube llaps: gas supply pipe with 3 taps having unions bent upwards to prevent tcaring of the hose; also 
1 tap for the heatinir airaiiücment, and 1. having a wide bore, for combnstion furnaces. for tilling the gaso- 
meter. < tc Tlieic is also a water supply pipe, witli 2 x r. w down taps (mic being screwed for the hose pipe); 
1 Length of piping tittcd with 1 tap; for suction air: 1 length of pipmg with 1 tap and a hose support, for 
compressed air. Therr are 2 porcelain sinks in tlie table top with strainer let in and with lead waste pipe. 
nur stoneware draught Channel for irases and noxions fumes, 1 heater for electrical apparatus, a cavity tor 
workinir with merciiry. 1 pneumatic trough (zinc). with direct water outlet. overtlow, outtlow. valve and bridge for 
suspending: 1 eiectric lead wir Ii two wood covered rails let in the table top, these rails having plug holes every 
2) cm. These holes take the 4 plug terniinals with insulated handles which are supplied with the table. 
A termin:fl connected np to the water supply pipe serves to make a good earth. The Covers for the sinks and 
the draught pipe are constructed of iron and are let into iron rings. The lid of the pneumatic trough consists ' 
of a slale slah The latter cover, and also the lid of the mercury trap and heater are lifted off by means of 
detachable handles. 

All pipe liiH's iirr l;ii(l ready as far a> tlie tloor. 



Kl. 5185, 1. 
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Chemical Lecture Table (Fi<;iu e). 

With oak top I Lengtl, of Äe^'m 052 50 053 50 054 

U'noe ,.29.14.0 34:ii.O 36.6.0 38.'li.0 41.16.0 

The approxiniate irross weio^hts witli ]-^th . i • 
3.0 „, 400 kg for 4 m a>,d 450 k| for 4,5 u. '"''^"'^ «'^'»'t k,. for a len.th of 3 m. 350 kg for 

Pipe: 1 Imllowinsr fo SkiTwm ^''^^ ""^'""^ f»^cs. I n« Jelzin nt'^ n I'^'ddition tl.e'tahk. 
i'ito the table, the aik havL n '""^ ^ ^''"t"'' lead coSL ,fo '^'"d «'^'^t^' 

>'^" dles. supplied wit , he ab ?.^ P "?,.Pö'";^ ''^ery 25 cm. Tl.e hole ako . " '■^"^ 
into iro'n rinfrs. AI ni„e ine ' i*^ "'""^ «"d of the draugl t ninP t ^ '^''"""«l''- «i»!' ebonite 

. All ,„pe l.nes are hxed coniplete down to the iToof constructed of iron and are 



El. 5253. 
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82089. 1:30. 



Simple Lecture Table for Secondary and Continuatlon Schools, Figure. 

List No. 50046 50047 50048 50049 

Length of Table m 2.5 3 3 5 4 

Price £ 15. 8 0 17.12.0 20.7.0 24.4.0 

The gross weights are given only approximatelly and hold for lath packing: aboiit 250 kg for a length 
of 2,5 m, 300 kg for 3 m, 350 kg for 3,5 m and 400 kg for 4 m. 

The top is 30 mm thick oak. composed of frame and pannellinirs, and thrice coated with hot linseed 
oil. The body is of pitch-pine carefuUy stained and varnished; and the inner side walls and bottoms are 
constructed of deal. The table has according to length 8 drawers and two cupboards; it has gas and water 
supply pipes and 2 to 4 gas taps (according to length) with hose unions curved upwards. On one of the 
narrow sides is a white porceiain basin with draining valve, siphon and waste pipe. The gas and water leads 
are laid ready on the table down to the floor. 

82 089. Lecture Table for Biology Class Booms, Figure, length 3,50 m, breadth 80 cm, height 90 cm 

The top is of 30 mm thick oak, being composed of frame and pannelings and coated thrice with hot 
linseed oil. The body is of pitch-pine. It has 4 drawers, the upper one of which can be shut. 1 single-doored 
cupboard and 1 double-doored cupboard with shelves. The table has gas and water leads with 3 gas taps with 
hose unions turned upwards. The water lead linishes above the table in a water-tap of passage with Standard 
0.30 m high. Besides this water tap there is a basin of rolled zinc, 45X45 cm large and 30 cm deep with 
draining valve and bottom of a sieve. The basin is covered with a slate slab and serves for keeping little 
aquariuras, plants etc. 



£ s. d. 



19. 16. 0 



El. 6869, 6822. j;-^ 
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50291. 1:20. 

82 09U. Students' Work Table with Table Substructure, Figure, standing alone, inteiided for £ s. d 
8 students, with gas and water leads, bottle stand and laboratory basin I 21 3.0 

* 11 ^r}]^ V^l^l^' '^-^^ ™ ^0"-' ^ -^^ ^^'ide and Las 4 work-places at each side alon^ tiie leiicrth of the ' 

table. The table is 0,90 m high and has 2X4 drawers. whirh can be shut. The water lead tinishes in al 
Standard with double water tap. Being conical screwed to hold hose. tJnder these taps a white stoneware ! 
laboratory basin is niounted 

50 291. Students' Work Table with Cupboard Substructure, Figure. standing alone, intended ' 

for 8 students 40 8 U 

oak TL''Lllv'h;7''t'^ T^'f T""-' ^u*"", a m lonff. 1,40 m" wide. 0.90 m liigh. ' The top is of 

R^t l.,oL ^ H "'""^ t''« '«"S^l" table 4 drawers above and nnderneath these. somewhat i 

toD anM t ,f ''"P'"'";''* ^•"^'»"^'^ . A white enamelled wrousht-iion bottle rack is fiied on the table I 

8 nninnc t-J T " "'"".•"^ "^'^ ^''^ '»'''e cquipped with gas supplv pipe with • 

8 imions. «ater supply pipe. 2 Standards each with 3 taps and underneath a laboratory basin 



Kl &18«, 5280. 
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50 369. 1:24. 




50373 



50 36d. Students' Work Table for Electrochemistry, Figure, for 4 students 

Thi.s work table is designed to stand away frora any support, is 2.50 m loiior. 1,(30 m wide and 90 cm 
high. The top is of oak-wood and impregnated thrice with bot linseed oil. The body contains on each longitiidinal 
side 6 drawers, and iinderneath these, soniewhat set back. 2 double-door cupboards with shelves and a box for 
waste paper and the like. The table top has a reagent stand, with a housing at the right and left band sides 
for containing electrical measuring instrunients. The table is provided with gas lead. havin^ 8 stopcocks, water 
lead with 8 stopcocks; on each of the narrow sides there is 1 large water tap; 2 white laboratory basins; 
1 transmission shaft on each of the long sides driven by a small Vie HP. D. C. motor. with 4 bearings, 1 driving 
pulley,4 small spindle-rings each having 2 pulleys and 4 adjusting rings; 8 terminals; 4dead-bead precision ammeters 
and 4 Voltmeters. The following are given in with the table: 4 sliding resistances for low currents: 4 pairs 
flexibles being provided with the necessary endconnectors. 

50 373. Distllling Table for Laboratories, Figiire 

The table is 3 m long, 60 cm wide, 90 cm high. The top has a round edire running round it. The 
surface of the table is completely covered with roUed sheet lead; it slopes down somewhat towards the back, 
and at that side it has a Channel running the entire length for carrying off any liquids spilled; for taking 
off the water 3 waste funnels are let into the top of the table. 

The body lias 3 large spaces and has a back wall. From the gas and water leads each six cocks i»ranch 
off Over the entire length of the table, on .the front side, while the delivery pipes are carried under the table 
top, and terminate in bent hose unions above the table top at the back. 

On the narrow side of the table a tap for the water lead is fitted. also a large laboratory basin with 
deepened bottom. 



£ s. d. 
4 5. 0 



18. 3. 0 
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Iron Stink Cupboards. 
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X 

o 



3 



o 

3 

3 



o 

CD 

3 



50306. 1:25. 



'™" wL^w"'« Ft.ttlo'a'lf^'^Vr" """" balanoe-weijht, f.r .he sliding 



Windows (cf. Figs. 50 303 and 50 306) 

cupboards combine ease of inspection 
Iron Stink f List \o. 

Cupboards J H?^''' 
with one ^^lltli m 

Compartment p .^^ „...^Ä ^. 



List No. 
Number of Compartments 
Length m 
Depth m 
Heiglit m 

a) Withoiit Leads £ 

b) With Leads £ 

Cupi^oard No. 50 309 has 



Iron Stink 
Cupboards with 
a number of 
Compartments 



with small amount of roora requisite. 




50303 


50304 


50305 




LOO 


1.30 


2.00 




0.70 


0.70 


0.70 




2 80 


2 80 


2 80 




19. 5. 0 


21 3.0 


24. 4. 0 




50306 


50307 


50308 


50309 


2 


2 


3 


3 


2.00 


3.00 


3.00 


4.00 


0.70 


0.70 


0.70 


0.70 


2.80 


2 80 


2.80 


2 80 


25. 6. 0 


29 14. 0 


34. 13. 0 


39. 12. 0 


31. 10. 0 


35. 15. 0 


44. 10. 0 


50. 12. 0 



2 ni long in the centre. The par 1^0'" " ofT In v"^.^^.**'' V^^^ '^^^ ^ ''"•^^ compartment 

ako be made of g\^.s, if de.Jd CuZ^Z^^^^^^ ^V^"- P^^ition «f sheet iron; thi« ca« 

having a sliding window. "Pooaras ^os. 50 306 to 50 308 have 2 or 3 equally large compartments, each compartment 

The iron stink cnpboards are also supplied in any other length or depth desired. 
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50 297. Stink Cupboard with Cupboard Substructure, Figur e, 1,15 m long, 0,7 m deep. 2,3 ni 
high, framework of pitch-pine, with gas and water leads with slate slab and oak-wood trame 

The ?as and water leads are supplied ready mounted; the ?as iead terminates in 2 
the cupboard. the taps being fitted outside on the front. The cupboard has a water tap Standard inside and 
a water outlet, and a water tap outside. 

82 091. Stink Cupboard with Cupboard Substructure, with two Compartments, Figure, 2,00 m 
long, 0,7 m deep, 2,3 ni high, each compartment 1,00 m long, of piiie 

The compartments are separated by partitions of glass. The cupboard has an oak table top into which 
2 acid-proof polished slate slabs are inserted. Each compartment has 2 gas-outlets and 1 water-out et. underneath 
a lead water waste with strai.ier and lead waste pipe with seal The gas aud water taps are placed outside, 
the cupboard in front. Each of the large sliding Windows has a little sliding «indow at the nght. 



£ 
12. 



s. d 
10. 0 
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O 

X 
CO 



50 280. Glass Cupboard (standing alone) for storing Physical Äpparatus and Scientific Prepara- 
tions, 3 m long, 2,3 m high, 0,85 m ciear depth; constructed of pine, with 6 dust-prool 
double doors. fitted with bascule locks, with \ shelves resting on notched ledges. Side walis. 
doors and top glazed. The cupboard is lacquered outside, and is coated inside with light-blue 
oil paint 

m long, 2,3 m high, 0,85 m ciear depth, with 4 double doors. 



50281. — The preceding, 2,3 
otherwise as previous item 

50 282. Wall Cupboard for storing Physical Äpparatus and Scientific Preparations; 3 m long. 
2,3 m high. 0,6 m ciear depth, Figure, with 3 dust-proof double doors, fitted with basculo 
locks, otherwise as preceding 

50 283. — The preceding, 2,3 m long, 2,3 m high, 0,6 m ciear depth, with 2 double doors. 
otherwise as preceding 

82 092. Chemical Cupboard, of pine, Figure, the upper part with folding-shutter with somewhat 
advanced list for setting away bottles, 1,20 m long, the body 0,50 m deep, 0,95 m high with 
one shelf the top 0,30 m deep and 1,25 m high witli 5 shelves 



£ s d. 

25. 15. 0 
20. 8. 0 



18. 18. 0 
15. 5. 0 



82 093. Iron Wall Cupboard for Models and Physical Äpparatus, Figur, 2,00 m long. 2,50 m 
high, 0,50 m ciear depth, with 2 double doors, fitted with bascule locks, glazed doors 

The cupboard is despatched in parts and therefore it must be asserabled on the spot Three shelves which 
rest on adjnstable perforated iron rails can be fixed in different high. The interior and exterior of the cupboard 
18 coloured with oil-colour. 

82094. Iron Museum Cupboard (standing alone) for Physical Äpparatus and Models, Figure. 
assembled of the narrowest possible iron trames; quite dust-proof, especially the doors, so 
constructed that they may be despatched in parts and assembled on the spot 

• j c /^/Jpboard rests on 6 feet, has sheet niotal shelves. and a cornice running round the top, and on each 
side 2 double doors with safety bascule locks. The doors, walls and the top are glazed (wooden shelves at 
lower pnce) The cupboard contains 4 shelves of stout glass The shelves rest on adjustable perforated iron 
rails. Two shelves take up half the depth and 2 the entire depth of the cupboard so that also higher apparatas 
may be placed in the cupboard. The iron parts are coloured black inside and lighter outside. 
Length: 3 m, height: 2,5 m, depth: 1 ra. 



I 9. 10. 0 

i 

I 18. 15. 0 



82. 10. 0 
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Darkening Apparatus. 




Plate III. Darkening of the Lecture Room 1:40. 



tnh.« Thf H '•o"«r 'ight-tight feit fixed to shafts composed of Mannesmann 

tube& Jhe rods rest in iron wall beanngs placed above the Windows. At the lower end the blinds have 
weightnig bars and move over guide bars and between broad wood frames of CZ shaped section These 
frames are so constructed that they completely Surround the Windows. When a number of Windows in\ 
row or on niore than one side of a room are to be darkened simultaneouslv. the iron rods are coupled 
together or connected above the corners of the room by couplers. For facilitafing transport the frames are 
dehvered in smgle sections which have to be assembled on receipt. 

shaft^.'' whici?'i?h^^ construction of the bearings and the power-ful transmission 
ciT ' ;^^ich can be made to any size. are an absolute necessity. The question of cheanne^s 
shoüld not be allowed to decide, but if the devices are to work continuously with certaintrthe 
mam question is construction as regards the woodwork of the frames, the material and the transmission parts 

The material of which the curtains are made is of primary importance. This is manufactured expressiv 
for tlie purpose; it is absolutely l.ght-tight and moth-proof, and coDMSts of 3 lavers bound together - a 
produ. t ot many years experience The fabric is 3 5 mm thick. This thickness is necessary to obviate 
any Chance ot the curtams shrinking and to offer ..ufficient resistance to the draught The SLdvantages 

unÄ'Sr t'nl?f \ '""'^ ''''''' '''''' ^^e employment of materkl which is 

unuMtable tor he purpose. By using our System of darkening it is possible to exclude the 
hght entirely over surfaces to 5 metres width and 9 metres height ^^''^^^^ t^e 

transmllion' llvtl It ntl^«' calculated according to the space to be obscured and the length of the 
wan and tn !' /L i ''^If^^'l ^'^r" «^"ding inquiries to give an elevation and section of the window 
I and to State the height and width of the window bav. of the distance apart of the bavs and the r 

fi>:;^Irl r ^•^^•^•^^ toquotet& corÄ 

Windows, fhesrshouM be\hown7n 'th" '^^^"^ '""^ '^^^ neighbourhood of the 

In this^coSiection.^'''^ *° '"'"^'"ö'' references as to work already carried out by us 

The darkening apparatus are supplied for both working by band, Figure, and motor-driven. 
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Experimental Switchboards and Experimental Resistances 
for Educational Institutions and Laboratories. 

The experimental switchboard must be so constructed 
that 011 coniiecting up to a heavy current network, work 
can be carried oii with a low or a high current intensity, 
as also at a high and a low voltage. The last condition 
especially niust be satisfied in the case of apparatus working 
with an interrupted current, such as Ampere's table, the 
spark coil with platinum interrupter, the electric bell. etc. 
It must be observed that this is not realised simply by 
inserting resistances in series, since at the nioment of 
breaking the circuit the füll network voltage Avould prevail 
at the contacts, and the contacts theniselves become fused 
together. Rather must the voltage be distributed by a shunt 
method of grouping so that it is impossible for the voltage 
to exceed a certain value. 

The switchboard must in addition be provided with 
measuring instruments for the current and voltage. In the 
case of the potential, it must be possible to measure the 
voltage at the apparatus as well as in the network; it is 
also desirable to measure both the total current taken from 
the main and the current consumed in the experimental 
apparatus alone. 

We have constructed a switchboard which entirely 

_^ fulfils the conditions just prescribed and permits of the 

c ' ' -^^^^m^m^^^^.^^ carrying out of all experiments which may need to be 

^ conducted in teaching or in the laboratory. 

< 

_r The demands put upon the experimental switchboard are very great, for the highest possible current- 

density is desired as well as a regulation in very close stages. This circumstance must be taken into account 
both in the construction of the regulating device and the dimensioning of the resistances. The regulating 
X apparatus is therefore constructed in the Double Switch Contact form. The double switch contact arrangement 
^ consists of contact pieces arranged in a circle, upon which slide the contact Springs of two levers insulated 
from each other. The figures at the side of the contact pieces give the resistance in ohms between one 
contact piece and the contact piece 0. The handles of the levers are placed laterally on the levers themselves, 
so that both switch contacts (or levers) can be placed on the same contact piece. This switch permits (1) 
the employment of the resistances in series with the apparatus; (2) one portion of the resistance being put 
in series with the apparatus to be tested and another portion in parallel with the same, i. e., in shunt, thus 
obtaining a division of tension. 

By this arrangement alone a multiplicity of positions in the regulating stages is attained, and this can 
be made use of in its entirety for instructional purposes and in the laboratory, as the transition from one 
form of grouping to another in the arrangement which we have adopted can be carried out with great rapidity 
by simply cutting a Single switch in and out of the circuit. The resistance is connected up as a series 
resistance when the shunt switch is open, and as a shunt resistance when the shunt switch is closed. By 
employing a large number of contacts (30 in the ordinary and 21 in the simple type of construction) the 
graduation is brought to a suitable degree of fineness. Another important advantage is secured by the adoption 
of the double contact lever arrangement, viz., the possibility of securing coarse regulation with one handle 
and fine with the other; this has proved to be of great value, and, indeed, almost indispensable, for educational 
purposes and in the laboratory. If it be desired to keep the fineness of regulation within still narrower 
limits, a Sliding Rheostat is put in series with the apparatus to be tested; this type of resistance is especially 
desirable in laboratories. The resistances belonging to the switchboards are dimensioned to correspond to 
the Wide ränge of regulation which is always demanded of experimental switchboards. By organically com- 
bining the resistances with the switchboard to which they pertain, it is not generally necessary to have a 
special room for the resistances. The resistances are designed for continuous loading with the currents stated 
in the price list, when the correct contacts are used. 
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Arrangement of Connections. 
Method I. Rheostat as Series Resistance. 

This arrangement can be employed with advantage for the cliargiiig of accumulators. the excitation of 
electro-magnets, and for working an arc lamp up to the current capacity of which the switchboard permits 
Ihe Illustration appended shows the scheme of connections. 

Switch for Shunt open. — Switch contact I of the double switch contact is on the last contact to 
the right, and switch contact (or lever) II on 0. The current starting from +, takes the path indicated 
in the figure by thick Iines and arrows: positive pole 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, plug box 12 (the 
experimental apparatus is connected to this), 13, 14, lever U of the double switch contact, resistance 
lo, 16, 17 lever I 18 19, 20 21, 22, 23, negative pole. The diagram shows, in addition, by dotted lines 
the connection of the shunt leads at 6. 7, 9, 10 to the amnieter switch. and at 5 and 19 and 11 and 13 
respectively to the Voltmeter switch (and from these switches to the measuring instruments themselves) The 
'q? for the Voltmeter is placed on , Netzspannung" (network voltage», and the ammeter switch on 
,Stromstarke im Apparat" (current in the apparatus). By changing over the latter to „Gesamtstromstärke" 
'total current) wiU, with this method of connecting, give the same deflection of the pointer. 
nnrnhi^c ^^1^ T^^'^ of conuections the resistance inserted is always equal to the difference between the 
number-s placed alongside the contact pieces on which the lever is placed. At the position of the lever 
mdicated m Diagram I the resistance in circuit is the total resistance of the double contact lever e ? bv 
employing a Type A, switchboard as listed, it is 36 ohms. If the plug box is short circuited by connfcting 
the contacts of same with a terminal,^jwe have, with the position of the lever given- t-onnecung 



with Type A and HO Volts working pressure a current of = 3.05 amperes; 

160 



with 1 60 Volts working pressure — = 

36 

with Type B and 220 Volts working pressure ^ = 

with Type C and 110 Volts working pressure — = 

24 



4.44 amperes; 
4.58 amperes; 
4.58 amperes. 





n 


23 


mm 


2 




!| ZZ 


'J 




1 

[20 




The thickness of the wire 
forming the resistance spirals in- 
creases in Steps for a maximum con- 
tinuous load of L in Type A 5—30 
amps., in Tj^pe B 5— 20 amps. so 
that even when the plug box is 
Short circuited or when the resis- 
tance of the apparatus put in the 
circuit is yery low (e. g., in glowing 
experiments), the resistance spirals 
do not become unduly heated when 
only Switch Contact I is used and 
the currents of 30 and 20 amps. 
respectively are not exceeded. As 
a rule Switch Contact I will first 
be placed on 0, and Switch Con- 
tact II on the highest resistance 
value to the right, and then Switch 
Contact I will be turned back- 
wards ; finally, the current is slightly 
increased with the aid of Switch 
Contact II. 
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Method II. Rheostat as a Shunt Resistance for Division of Tension. 

The oonnections are the same as the preceding, only the switch for the Shunt is closed. Switch 
Oontact I is on the last contact to the riffht and Switch Contact II on another contact. The current, starting 
at + foUows the coiirse shown in the iUnstration by lines and arrows: 

, , , «I 9. 10, 11. 12, Expt. Apparatus. 13, 14. Lever II ] g^j^^,^ ^^^^^^^^ j 18, 19 ... • 23, 

+• '• - "I 24, 25. 15 J 




The current branches off to the two Shunts, a portion going from 8-14 m the apparatus, the other 
part passing by the shunt switch into the current regulator; at the contact stud on which Switch Contact Ii 
rests the two branches re-unite and from this the whole current flows to the negative pole. In other words 
a Portion of the potential prevailing at the ends of the resistances 15 and 17 (which prevails at 14 and 17) 
is removed and conducted to this part of the apparatus. Potential Distribution. - The unshunted current 
is shown in the illustratiou by thick lines, and the shunted by thinner lines. The farther apart the Switch 
Contacts are removed, the lower the tension existing in the apparatus, and the weaker, theretore, the current 
flowinff through the apparatus. As a rule Switch Contact I is placed on the greatest resistance value to the 
right and Switch Contact II on the lowest to the left, the latter being turned forward until the pressure 
desired at the apparatus (and therefore the current density) is attained. If Switch Contact H is near the 
left band end contact, and if it be desired to increase the current slightly, it is better to move Switch 
Contact I back than to move No. II forward. Even when this method of connections is adopted it is thus 
possible to obtain fine regulation with one Switch Contact and coarse with the other. 

If it be desired to feed with current an apparatus which works with an interrupted current (e. g. an 
induction coil with platinum interrupter or an Ampere table), it may be desirable that at the moment of 
making the circuit not too high a pressure prevails so as not to burn the contacts by the spark at break. 
In such cases, when large currents are being used, Switch Contact II should be left in the region of the 
smaller resistances, while Switch Contact I should be turned backwards. The pressure at the apparatus at 
the time when no current is being taken off, is to the working voltage as the resistance values placed 
alongside the contacts on which the Switch Lever rests are to each other. 
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50472. 1:10. 



The currents and voltages given assume the resistance of the apparatus to be connected up to 
be 10 olims. ^ 

Direct Current Switchboards with one Circuit, 
with Standard Instruments. 
50 47 1. Experimental Switchboard Type A , ( Wall Pattern), F i - u i e . for connecting to 110 - 160 volts 

C. C, tor taking currents of 0,03-30 amperes and voltages of 0,3—110 (ov 16i)) volts from 
tue main. with Standard pattern instruments and Double Switch Contact Current Kegulator 
with 30 stages 



£ s. d. 



Weight, net. about 70 kg; gross, about 105 kg, Packing for land traiisport 




plug, and 4 m flexible. ' " " " """"" I'"iennai-aistrioiinon: i plug 

volts. orderiug, please give network roltage. If this is not stated, the Voltmeter is arranged for 125 

Filting a Lamp Brackel for lighting purposes. with switch and 2 fuses .... Extra 1 0 0 

Sliding Rheostat for fine Regulation, fitted on the panel, adaptable to 20 amps., with a resistance of nearly 0,9 ohm 
r> w j , , Extra 1. 5. 0 

Resistance and Double Switch Contacts separate from the panel. and arranged so as to be portable (Fig. 50 471 B) 

Measuring Instruments with two ranges, to admit of the measurement also of s.nall currents and voltages . ExtrI ' 2 10 0 
The ranges are respectively 0-30 and 0-3 amps. and 0-120 and 0-12 volts, or 0-160 and 0-16 volts. 



J4. 0. 0 
0. 15. 0 



Weight, net. about 87 kg: gross, about 130 kg. Packing for land transport 
for 125'yokf """'""''^ "'^'"^^ '^'"^^ stated, the Voltmeter is arranged 



26. 0. 0 
0. 16. 0 
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50473. Experimental Switchboard, Type B„ for fixing to wall cf. Fi-. 504<l). foi connectnig 
UP to 220 volts Direct Cuneut, for taking currents ot 0,04-20 amps and piessures o 
o;4 -220 volts from tlie mains, with Standard pattern instruments and Double bwitch Oontact 
having 30 stages 

Weiflht, net. about 82 kg; gross, about 125 kg. Packing for land transport • • 

The switchboard carries : 1 regulating resistance of 48 ohms, variable in 30 Steps, for a mas. load of 

5-20 amps wi h Double Switch Lever having 30 contacts; 2 terminal« for connect.ng up to the network; 

2 fuses m'ain Switch (quick break type): 1 dead-beat Standard ammeter; 2 measunnsr res.stances; 1 amnieter 

swUch;' 1 Tad-belt Standard Voltmeter; 1 Voltmeter switch; 1 switch for the shunt for potential-d.str.but.on ; 

1 plug' box with plug and 4 m flexible. 

For currents to 30 amperes 

FIttIng a Lamp Bracket for lighting purposes, with switch and 2 fuses 

Slidng Rheostat fitted to the slab, adaptable up to 20 amps, having a resistance of 0,9 ohm Extra 

RheoBtat and Double Switch Contact arranged separately from the board and made of travelling type («ee Fig^ 

50 471 B) 

Measuring Instruments with 2 ranges, permitting of accurately measuring small currents also 

The ranges are 0-30 and 0-3 amps. and 0-250 and 0-25 volts. 

50474 Travelling Type Experimental Switchboard (Type B,), (cf. Fig 50472», fitted with massive 

castors; apparatus and measuring instruments as m No. d0 4/3 

Weight, net, about iOO kg, gross, about 145 kg. PackIng for land transport 

^0 47^ Eynerimental Switchboard Type C„ for fixing to a wall (cf. Fig. 50471\ for connecting 
UP to m vi?ts^^^^^^^^^^^^^ taking currents of 0,04-20 amps and pressures 
St* 0,4-110 volts from the network; with Standard pattern mstruments and Double bwitch 
Contact Current Regulator with 21 stages 



Extra 
Extra 



Extra 
Extra 



£ s. d. 

24. 5. 0 
0. 15. 0 



3. 10. 0 
1. 0. 0 

1. 5. 0 

5. 0. 0 

2. 10. 0 



26. 5. 0 
0. 16. 0 



19. 0. 0 
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Welght, net. about 50 kg; gross, about 75 kg. Packing for land transport 

The switchboard carries: 1 24-ohm regulating resistance variable in 21 stages, and for a max. load of 
5—20 amps, with Double Switch Contact having 21 contacts; 2 terminals for the feed supply; 2 fuses; 
1 main switch (quick break type); 1 dead-beat Standard amnieter; 2 measuring resistances: 1 ammeter switch; 
1 dead-beat Standard Voltmeter; 1 Voltmeter switch; 1 switch for the shunt for potential-division ; 1 plug box 
with plug and 4 ra flexible. 

FIttIng a Lamp Bracket for lighting purposes, with switch and 2 fuses Extra 

Sliding Rheostat, litted on the slab, adaptable up to 20 amps., with resistance of 0,9 ohm Extra 

Resistance and Double Switch Contact arranged separately from the switchboard and niade of travelling type (see 
Fig. 50 471 B) Extra 

Measuring Instruments with 2 ranges, to admit also of measuring exactly small currents and pressures . . . Extra 
The ranges are 0—20 and 0—2 amps. and 0-110 and 0—11 volts. 



£ 8. d. 
0. 12. 0 



1. 
1. 



0. 0 
5. 0 



5. 0. 0 
2 10. 0 



fitted witli massive 



50476. Travelling Type Experimental Switchboard, Type Ci (rf. Kig. 50 472) 
castors; apparatus and instruments exactly as in No. 50 475 . . . . 
Welght, net, about 68 kg; gross, about 100 kg Packing for land transport 



50 480. Travelling Type Experimental Switchboard for large Currents Figure), for counecting 
to 110 volts Direct Current, for taking currents of 0,1-150 amps. and pressures of 0,3— 110 volts 
from the network; with Double Switch Contact Rheostat and Standard Measuring Instruments 

The switchboard, together with the resistances, travels on rollers, and carries : 1 rheostat of 22 ohms. 
variable in 21 steps, for a maximum load of 5-150 amps.; 1 Double Switch Lever with 21 contacts; 2 fuses; 
1 naain switch; 1 dead-beat precision ammeter; 1 ammeter switch: 1 dead-beat precision Voltmeter; 1 Voltmeter 
switch; 1 switch for the shunt for potential-division: 2 terminals each for connectins: up with the network and 
for the apparatus. 



Direct Current Experimental Switchboards with one Circuit and with Air-damped 

Instruments. 

50481. Experimental Switchboard Type Ao, Wall Pattern, for connecting to 110-160 volts 
Direct Current, and for taking currents of 0,03-30 amps. and pressures of 0,3-110 
^or 160) volts from the main, with air damped measuring instruments of 120 mm scale 
diameter. and Double Switch Contact Eheostat liaving 30 steps 



21. 0 0 

0. 13. 0 



54. 0. 0 



22. 0. 0 



Welght, net, about 70 k^:; gross, about 105 kg Packing for land transport 0. 14 0 

-.1 carries: 1 36-ohm Rheostat variable in 30 steps and for a max load of 5 to 30 amps 

with Double Switch Lever having 30 contacts; 2 terminals for connectintr to network; 2 fuses; 1 main switch 
(quick break); 1 ammeter; 1 Voltmeter; 1 Voltmeter switch; 1 switch for the shunt for obtaining division of 
Potential ; 1 plug box with plug and 4 m flexible. 



Sliding Rheostat for fine regulation, fitted on switchboard, adaptable for up to 20 amps., having resistance of 0.9 olim 

Extra 

50 482. Portable Experimental Switchboard Type A^, resting on stout rollers, apparatus and 
Instruments exactly as in Switchboard 50481 . 



Welght, net, about 87 kg; gross, about 130 kg. Packing for land transport 



50483 Experimental Switchboard, Type B^, Wall Pattern, for connecting to 220 volts Direct 
Current; for taking currents of 0,04-20 amps. and pressures of 0,4—220 volts from the 
network. with air-damped instruments of 120 mm scale diameter and Double Switch Contact 
Rheostat havmg 30 stages 



1. 5. 0 



24. 0. 0 
0. 15 0 



Welght, net, about 82 kg; gross, about 125 kg. Packing for land transport 

t7^ki c^Tuej^: 1 48-ohm Rheostat variable in 30 steps and for a max. load of 5 to 20 amps 

^nlii. r ^'^^ contacts; 2 terminals for connecting up to network; 2 fuses; 1 main switch 

ir't- ^ r™^^.^!;^ \ Voltmeter: 1 Voltmeter switch; 1 switch for the shunt for obtaining divisim of 

Potential; 1 plug box with plug and 4 ro flexible. ^ uivision oi 

For Currents to 30 amperes 



Extra 



50 



484^ Portable Experimental Switchboard Type B, resting on stout rollers; apparatus and 

Instruments exactly as m Switchboard 50 483 

Welght, net, about 100 kg; gross, about 150 kg. Packing for land transport * 



?2. 5.0 
0. 14. 0 



3. 10. 0 



24. 5. 0 
0. 15. 0 
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50485. Experimentai Switchboard Type C^, Wall Pattern, for connecting up to 110 volts Diiect 
Current, for taking currents of 0,04-20 amps. and pressures of 0,4—110 volts from the 
network; with air-damped instruments of 120 mm scale diameter and with Double Switch 

Contact Rheostat having 21 stages 

Weigth, net, about 50 kg; gross, about 76 kg. Packlng for land transport 

The switcbboard contains: 1 24-ohra Rheostat variable in 21 steps and for a raax. load of from 5—20 
amps., with Double Switch Lover having 21 contacts; 2 terminals for connecting up to the main; 2 fuses; 
1 main switch (quick break) ; 1 ammeter ; 1 Voltmeter ; 1 Voltmeter switch ; 1 switch for the shunt for obtaining 
division of potential ; plug box with plug and 4 m flexible. 

Direct Current Experimentai Switchboard with two Circuits for Equal Currents, 

and with Standard Type Instruments. 

50490. Experimentai Switchboard with 2 Circuits, Wall Pattern, Type Di, Figur e, for connecting 
up to 110-160 volts Direct Current, and for taking currents of 0,03—30 amps. and pressures 
of 0,3—110 (or 160) volts in each of the two circuits, with Standard Instruments and Double 
Switch Contact Rheostat having 30 stages 

The switchboard contains in each of the two circuits; 2 fuses; 1 main switch; 1 dead-beat Standard 
ammeter; 1 ammeter switch; 1 switch for the shunt for obtaining potential-division; 1 36-ohm regulating 
resistance variable in 30 steps; for a max. load of 5—30 amps.; 1 Double Switch Lever with 30 contacts; 
1 plug box with plug and 4 m flexible; 2 terminals for connecting the switchboard to the network. The board 
also contains for the two circuits in common: 1 dead-beat precision Voltmeter and 1 Voltmeter switch for 4 
circuits. 

Fitting a Lamp Bracket for lighting purposes, with switch and 2 fuses Extra 

Sliding Rheostat for fine regulation, fitted to the board, adaptable for up to 20 araps., having a resistance of about 
0,9 ohm Extra for the 2 circuits 

Measuring Instruments with 2 ranges, from 0—30 and 0—3 amps. respectively and 0—120 and 0-12 volts, or 0—160 
and 0—16 volts , Extra 

50491. Travelling Type Experimentai Switchboard with 2 Circuits (Type DO, cf. Fig 50472, 
resting on massive castors; apparatus and instruments'exactly as in No. 50 490 



50492. Experimentai Switchboard with 2 ;Circuits, Wall Pattern (Type EJ, Fig. 50 490, for 
connecting up to 220 volts Direct Current, and for taking currents of 0,04—20 amps. and 

pressures of 0,4- 220 volts in each of the circuits; with Standard Instruments and Double 
Switch Contact Rheostat with 30 staores 



The switchboard contains in each of the two circuits: 2 fuses; 1 main switch; 1 dead-beat Standard 
ammeter; 1 ammeter switch; 1 48 ohm rheostat variable in 30 steps, and for max. load of 5 to 20 amps.; 
1 Double Lever Switch with 30 contacts; l plug box with plug and 4 m flexible; 2 terminals for connecting 
the switchboard to the network. The board also has for the two circuits in common: 1 dead-beat precision 
Voltmeter and 1 Voltmeter switch for 4 circuits. 

Sliding Rheostat for fine regulation, fitted to the board, adaptable for up to 20 amps., and having a resistance of 
about 0,9 ohm Extra for the 2 circuits 

Fitting a Lamp Bracket for lighting purposes, with switch and 2 fuses Extra 

Measuring Instruments with 2 Ranges, from 0—30 and 0—3 amps. and 0—220 and 0-22 volts Extra 

50493. Travelling Type Experimentai Switchboard with 2 Circuits, Type E^ (cf. Fig. 50472), 
resting on stout castors; apparatus and instruments exactly as in Nr. 50492 



50494. Experimentai Switchboard with 2 Circuits, Type Fi (Wall Pattern), cf. Fig. 50490, 
for connecting up to 110 volts Direct Current, and for taking currents of 0,04—20 amps. 

and pressures of 0,4—110 volts in each circuit; with Standard Instruments and two Double 
Switch Contact Eheostats with 21 steps 

The switchboard contains in each of the two circuits; 2 fuses; 1 main switch; 1 dead-beat Standard 
ammeter; 1 ammeter switch; 1 switch for the shunt; 1 24-ohm Rheostat variable in 21 stages and for a max. 
load-of 5—20 amps.; l Double Switch Lever with 21 contocts; 1 plug box with plug and 4 m flexible; 
2 terminals for connecting the switchboard to the network. The board also has for the two circuits in common; 
1 dead-beat ständard Voltmeter and 1 Voltmeter switch for 4 circuits. 

Eitting a Lamp Bracket for lighting purposes, with switch and 2 fuses Extra 

Sliding Rheostat for fine regulation, fitted to the board, adaptable for up to 20 amps., and having a resistance of 
about 0,9 ohm , Extra for the 2 circuits 

Measuring Instruments with 2 Ranges, from 0—30 and 0-3 amps. and 0—120 and 0—12 volts Extra 

50495. Travelling Type Experimentai Switchboard with 2 Circuits (Type F,), cf. Fig. 50472. 
resting on stout castors; apparatus and instruments exactly as in No. 50 494 



2. 10. 0 

3. 15 0 

31. 10.0 
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DIrect Current Experimental Switchboards with two Circuits for Equal Gurrents, 
and with Air-damped Measuring Instruments. 

50 496. Experimental Switchboard with 2 Circuits, Type D., Wall Pattern), cf. Fig. 50 490. for 
connetting up to 110—160 volts Diiect Current. and loi' taking cunents of 0.03 to 30 anips. 
and pressures of 0.3—110 >or 160) volts in each of the two circuit.s; with air-damped 
measuring instruments having a scale-diameter of 120 mm and tAvo Double Switch Contact 
fiheostats with 30 stages 

The Switchboard contains in each cireuit: 2 fuses; 1 main switch; 1 ammeter; 1 switch for the shunt 
for division of potential: 1 36-ohm Rheostat variable in 30 steps, for 5-30 amp«. max. lo.id; 1 Double Switch 
Lerer with 30 eontaefs; 1 plug box with plug and 4 m flexible; 2 terminals for connectinsr the switchboard 
to the network. The board also has in common for the two circuits: 1 Voltmeter and 1 Voltmeter switch for 
4 circuits. 

Sllding Rheostat for fine regulation, fitted to the switchboard, adaptable for up to 20 amps., and having a resistance 
of about 0,9 Ohm f„ ^„4^ circuits 

50 497. Travelling Type Experimental Switchboard, Type Do cf. Fig. 50472), resting on massive 
castors; apparatus and instruments exactly as in No. 50496 



d. 



38. 0. 0 



50498. Travelling Type Experimental Switchboard, Type E, (cf. Fig. 504901 for connecting up 
to 220 volts Direct Current. and for taking currents of 0,04-20 amps. and pressures of 
0.4—220 volts m each ot the two circuits; with air-damped measuring instruments of 120 mm 
scale-diameter and two Double Switch Contact Rheostats with 30 stages 

The switchboard contains in each cireuit: 2 fuses; 1 main switch; 1 ammeter; 1 switch for the shunt 
fDoSlrslitcH:: TT^- } f-ohm rheostat variable in ;30 s;eps and for 5-20 amps. max loäS 
1 Double Switch Lever with 30 contacts; 1 plug box wirb plug and 4 m flexible: 2 terminals for connecting 

Sllding ^Rh^ej^tet^for^ fine regulation, fitted to the switchboard, adaptable for up to 20 amps. and having a resistance 
' Extra for both circuits 

50 499. Travelling Type Experimental Switchboard with 2 Circuits, Type E^ (cf. Fig 50472) 
resting on stout castors; apparatus and instruments exactly as in No. 50 498 . . . . ! 

50 500 Experimental Switchboard with 2 Circuits, Type F.^, Wall Pattern, for connecting up to 
110 volts Direct Current, for taking currents of 0,04-20 amps. and pressures of 0.4-110 volts 
m each ot the two circuits, with air-damped measuring instruments of 120 mm scale-diameter 
and two Double Switch Contact Rheostats with 21 steps 

fnr .^7- ^'^•tfli.board contains in each cireuit: 2 fuses; 1 main switch; 1 ammeter; 1 switch for the shunt 
^D^r S^itÄ;^r^1ön aS^^^^^^ ' " 

it^tSrLV: Srur^'- ^ ''''' t^o^ii'r^cutii'ij z^z^^i is^-J^^z'S 

50 501. Travelling Type Experimental Switchboard with 2 Circuits, Type F, (cf Fis 50472) 
resting on stout castors; apparatus and instruments exactly as in No. 50 500 . . 

Direct Current Experimental Switchboards with two Circuits of different Current-density, 

with Standard Type Instruments. 

'"''of^dXir^^tlf.Ti*'?''"^^^ "^^r ^" *Figurel with 2 circuits for currents 

curreMs of oaf^t HO -160 volts Direct Current, and for taking 

cS reS 0 om^f^n^nf - P''''"''' f ^'^-'^^ '«ö) ^«1^« fr«"» '^ircuit, and 
S SLh A . "'P/- pressures of 0,3-110 (or 160) volts from the other ciWuit 
with Standard Instruments and two Double Switch Contacts with 30 and 21 stages respectSely 

In ordering. please State pressure of network. If this is not given, the Voltmeter is supplied for 125 volts 
Weight, net. about 120 kg: gross, about 175 kg. Packing for land transport 

ammeten%^':w£^f;' Thf ih^nt'Vi ' ' ' ' dead-beat Standard 

for a max. load of 5-30 arap DoX W.h'T P°?f = ^ 36-ohm Rheostat variable in 30 steps, 
plug and 4 m flexible; 2 terS L'irnnectfng^p ^Te ne'tworj ""'"'^^ ' """^^ ' P'"«" 



2. 10. 0 



40. 10. 0 



38. 10. 0 



2. 10. 0 



41. 0.0 



26. 0. 0 



28. 10. 0 



36. 0. 0 



1. 2. 0 
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50490. 1:12. 50502. 1:10. 

For the 5-ampere Circuit the switchboard contains: 2 fuses; 1 main switch; 1 dead-beat «Jandard 
ammeter; 1 Switch for the shunt for obtaining division of potential; 1 36-ohm Rheostat variable in 2 steps 
for a max load of 5 amps.; 1 Double Switch Lever with 21 contacts; 1 sliding rheostat for fine regiilation; 
1 plug box with plug and 4 m flexible; 2 terminal« for connecting to the network. 

The following are for both ciroults in common: 1 dead-beat Standard ^oltni^t^ vLniTn^thriS 
1 double-pole plug box (with fuse) for 6 amps. for connecting up lamps for lighting or the like. 



4 circuits; 
Two-range Measuring Instruments 



Extra 



50 502 a. TravellIngType Experimental Switchboard, Type with two circuits for different Current- 

strengths (cf. Fig. 50 472); Switches and instruments as in No. 50 502 

Weiflht, net, about 130 kg; gross, about 190 kg. Packing for land transpoit 

50.502b. Experimental Switcliboard, Type H„ Wall Pattern (cf. F ig 50 502), with two Circuits 
for different Current-strengths, for connecting up to 220 volts Direct Current, and for taking 
rnrrents of 0 04-20 amps. and pressures of 0,4—220 volts froni one circuit and currents ol 
0 01-4 amps and pressures of 0,4- 220 volts from the other circuit; with Standard Instruments 
and two Double Switch Contacts with 30 and 21 stages respectively 



d. 



3. 15. 0 



38. 10. 0 

1. 3. 0 



WelgM, net, about 120 kg: gross, about 175 kg. Packing for land transport 



The switchboard contains for the 20-ampere circuit: 2 fuses: 1 ma.n switch; 1 dead-beat Standard 
ammeter 1 Iwitch for ^he shunt for obtaining division of potential; 1 48-ohm Rheostat variable in 30 steps, 
?or a mäx lold of 5-20 amps.; 1 Double Switch Lever with 30 contacts; l plug box with plug and 4 m 
flexible; 2 terminals for connecting up to the network. 

The circuit to 4 amperes contains: 2 fuses: 1 main switch; 1 dead-beat Standard ammeter; 1 switch for 
.V. >. . / r^LininD. rtivision of Dotential; 1 60-ohm Rheostat variable in 21 steps, tor a max. load of 
DoUt Swufh L^ver wifh iTZ^^ts; 1 sliding rheostat for fine regulation; 1 plug box with plug 
and 4 m flexible ; 2 terminals for connecting up to the network. 

Cl. 4669, 5330. 



36. 10. 0 
1. 2. 0 
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82095, 82096, 82098, 82 099. 1 : 10. 




50509 1:12. 



82 097, 82100. 1:9. 



The füllowine- are prorided for both circuits in common: 1 dead-beat Standard Voltmeter: 1 yoltmeter- £ 
To^for t'be like'"' double-pole switch (wifh fuse) for 6 amps. for eonneeting up lamps for lighting pur- 



Double-range Measuring Instruments 



Extra 3. 15. 0 



50 502 ('. Travelling Type Experimental S>vitchboard,Type H„ with two Circuits of different Current- 
strengtli (ct. hig. 50472); switches and iiistruments as in Ko. 50502b 

Weight, net, about 130 kg: gross, about 190 kg. Packing for land traneport 

Experimental Switchboard for two kinds of Current. 

50 509 Experimental Switchboard, Wall Pattern, with 2 Circuits, for connecting nv. .imul- 
160 volts, lor taking currents of 0,3-30 amps. and pressures of 0 3-110 (or 160) voll" 



and .2 fuses In add.ion, for ^^^rli^ f LSe/t TtaSS^ä^ 

rter'swkch " ' ^""''^ Alternating Current: with 1 a,„meter, 1 Voltmeter and 1 volt- 



ammeter. 1 aninieter switch ; 1 dead-beat 



Cl. 3610, 6231, 
6234. 



39. 10. 0 

1 4. 0 



43. 0. 0 
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Simple Experimental Switchboards. I ^ ^ 

In addition to being makers ot the niost complete patterns of experimental switchboards, 
we also manufacture those of a lighter and simpler pattern, which, however, permit of being 
used in a multiplicity of ways. 

The construction of the switchboards may be seen on reference to Figs. 82 095 and 82 097. ; 
A marble slab is placed on one of the Double Switch Contact Resistances described later on, 
this slab containing the necessary fuses, switches and measuring instruments. The method of 
connecting is generally in accordance with that described on pp. 1318 and 1319, with the 
exception that the measuring instruments cannot be commutated, and that they give the vol- 
tage and current in the apparatus direct. 

The switchboards are designed for fixing on the wall. Directions for use and a diagram 
of connections are appended to each switchboard. 

The metering instruments have an approx. base diameter of 130 mm. 

82 095. Simple Experimental Switchboard, Type EAj, for connecting up to 110 volts D. C, Figure, 
with Double Switch Contact Resistance, 39 contacts, 36 ohms; max. permissible load 
5 to 30 amps. accoiding to position of Switch Contacts; for taking currents of 0,03 to 30 amps. 
and pressures of 0,3 to HO volts from the supply; with Precision Instruments .... 13. 0.0 

The marble slab contains: 2 terminals for the supply current; 2 fuses; 1 main switch; 1 switch for the 
Shunt; 1 Precision Ammeter; 1 Precision Voltmeter; 2 terminals for connecting up the apparatus. 

82 096, - idem, Type EBi, Figure, style as No. 82095, but for connecting up to 220 volts D. C, | 
with 2 Switch Contacts, 39 contacts, 48 ohms; max. permissible load. 5 to 20 amps. according 
to Position of switch contacts; for taking currents of 0,08 to 20 amps. and pressures of i 
0,8 to 220 volts from the supply l^- 

82097. — idem, Type EC^, Figure, Fittings as No. 82095, for connecting up to HO volts D. C, 
with Double Switch Contact Resistance, 21 contacts, 24 ohms; max. permissible load, 
5 to 20 amps. according to position of switch contacts ; for taking ciuTents of 0,08 to 20 amps. 
and pressures of 0,8 to 110 volts from the supply 1 10. 5. 0 

82 098. Simple Experimental Switchboard, Type EA,, Figure, fittings and load-limits as No. 82 095, 

but with electromagnetic, Measuring Instruments, can be used for D. C. and A. C. U.lo.O 

82099. — idem, Type EBo, Figure, fittings and load-limits as No. 82096, but with electro- 
magnetic Measuring Instruments, can be used for D. C. and A. C 12. 0.0 

82100. — idem, Type EC^, Figure, fittings and load-limits as No. 82097, but with electro- 
magnetic Measuring Instruments, can be used for D. C. or A. C 9. 0. 0 

The remarks apply for temporary loading. When orderinof, kindly state precisely the network voltage. 
and, in the case of A. C, the frequency. ' 



Experimental Resistances with 2 Switch Contacts, as suggested by Prof, Dr. W. Brüsch, Lübeck, 

constructed by Max Kohl, Ltd., Chemnitz. 

We have, at the instigation of Prof. Dr. 
W. Brüsch of Lübeck, constructed the Ex- 
perimental Resistances with 2 Switch Contacts, 
described below. This type of resistance admits 
of a variety of adaptations, being particularly 
suitable for taking from heavy current supplies 
any large or small currents at low terminal 
voltage. 

The resistances can be used in three 
different manners. 




To the Apparatus 



arc lamp). 



I. Grouping as a Serles Resistance. Figr. 1. 
Coarse regrulation is obtained by Switch Contact No. 



Groupinsr No. I. 
As a Serles Resistance, Figure 1. 
This method of using the resistances can be 
recommended in the case of apparatus where 
there is no interruption of the current, for taking 
heavy currents where the terminal voltage at 
the apparatus is fairly high (e. g , for working an 
while tiner steps can be had by employing No. //. 



Gl. 4719. 
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Network 




To the Apparatus 



II. Grouping as a Shunt Resistance. Fig. 2. 



Grouping No. II. 

As a Shunt Resistance, Figure 2, for taking oft any Currents (within the limits of load) at low Pressure. 

It is advisable first of all to place Switch Contact / on the highest resistance-value and Contact II on -O" the latter 
being moved forward until the desired curreiit-density is reached. 

If Switch CoDtact // is still near to and should a further slight increase in the current still be necessary, it is better 
to move Swi ch Handle / back than iNo 7/ forward. In feeding apparatus which work with an interrupted current (e g induction 
coils with platinum interrupters) too high a tension should not predoniinate when the current is adraitted otherwise there is 
danger ol the contacts getting burned. Jhen heavy currents are being used. Switch Contact No. II should be left^near to 0 
and Contact / moved back cautiously. The pressure at the apparatus when the current is being admitted is to the working 
Yoltage as the resistance-values given alongside the contact studs on which the Handies are placed are to each other The 
maximum permissible currents given under (1) should in no case be exceeded. ^ . j-uc 



Network 




To the Apparatus 



III. Grouping as Shunt Resistance for small currents Fig. 3. 



Grouping No. III. 

As a Shunt Resistance, Figure 3, for taking off small Currents up to 2 Amps. 

As a nile both Switch Contact Handlee are first of all placed on the zero contacts, the current in the aonaratus bein/cr 
slowly increased by adjusting one of the Contact Handies. apparatus being 

If Handle No. // is placed on the spot where No. / previously stood, and vice-versa, this changes the poles at the apparatus. 

ünder no circumstances whatever iiöust this method of grouping be used for taking off higher current-densities than ö Amn« 
A too heavy current - with consequent burning out of the resistances - is narticularlv liable ic, VA7\uo! l^J^^ 
je near the highest resistance-value and the othfr close to the zero-value and fhe rett ^^^^^ 

for prott^tY: ^a^ndt: 'l.'^l^^^ ^^^^^ ^ 'SeloÄSt^S^^^^^^^ ^ 

up in accordance with Scheme No. ////should not exceed 5 Amps ^ ^ ^ reeietance, when connected 



Cl. 4720, 
4721. 
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50516/17. 1 10. 



50510,50512. 1:14. 



50516. Experimental Resistance, Type A, Figure, with 2 switch handles, 39 contacts; resistance 
36 Ohms; raaximum permissible load, 5 to 30 amps., according to position of contact handles; 
for taking currents of 0,03 to 30 amps. and pressures of 0,3 to 110 Yolts from the supply 
line 



50 517. Experimental Resistance, Type B, Figure, with 2 switch handles, 39 contacts; resistance 
48 ohms: maximum permissible load 5 to 20 amps., according to the position of the switch 
handles; for taking currents of 0,08 to 20 amps. and pressures of 0,8 to 220 volts from the 
supply line 



50518. Experimental Resistance, Type C, Figure, with 2, switch handles, 39 contacts; resistance 
24 Ohms; maximum permissible load, 5 to 20 amps., according to the position ot the switch 
handles; for taking currents of 0.08 to 20 amps. and pressures of 0.8 to 110 volts from the 
supply line 



Rheostats. 



£ s. d. 



6. 15. 0 



6. 15.0 



4. 10. 0 



50 510. Double Switch Contact Rheostat, Wall Type, Figure, for connecting up to 110 to 160 volts 

working pressure, without measuring Instruments and switchgear, with regiilating resistance 
of 36 ohms, variable in 30 Steps, for 5-30 amps. maximum load; can be employed either 
as a series resistance or shunt resistance for division of potential 



50511. — The preceding, table form, travelüng on rollers, Figure on page 1330 



14. 0. 0 



15. 0.0 



50 512 Double Switch Contact Rheostat, Wall Pattern, Figure, for connecting up to a working 
pressure of 220 volts; without measuring Instruments and switchgear; with regulatmg resistance 
of 48 ohms, variable in 30 steps, for 5-20 amperes maximum load; can be used either as , 
a series resistance or a shunt resistance for potential-division 14. 0. 0 

Gl. 3769, 3770, 4740. 



Max Kohl. Aktiengesellschaft, Chemnitz 




50513. Double Switch Contact Rheostat, Table Pattern, tiavelling on rollers, Figure, for con- £ s d 
necting up to a working pressure ot 220 volts; witliout measiiriiig instruments and switchgear; 
Avith regulatiiig resistance of 48 ohms, variable in 30 steps, t'or 5 — 20 amperes maximum 
load; can be used either as a series resistance or a shunt resistance for potential-division . 15. 0.0 

50 514. Double Switch Contact Rheostat, Wall Pattern, ct. 1 igure 50 510, tor connecting up 
to 110 volts working pressure, witliout measuring instruraents and switchgear; with 24'olim 
regulatmg resistance variable in 21 steps, for a max. load of 5—20 amps.; can be employed 
either as a series resistance or as a shunt resistance for division of potontial 10. 10. 0 

50515. — The preceding, Table Type, travelling on rollers, Figure 11.10.0 

50519. Rheostat with 17 contacts, Figure, 20 ohms resistance, for a max. load of 2-15 amos 

m iron franie, for fixing to the wall 1 15 0 

50520. - The preceding, larger, Figure. with 21 contacts. 25 ohms resistance. for 2 20 amps. 



max. load 



2. 5.0 

50521. — The preceding. with 21 contacts, 30 ohms resistance. for 2-25 amps. max. load 2.15.0 



^^^^ma7 bad^ P^^^ceding, larger, with 38 contacts. Figure, 50 ohms resistance, for 2-20 amps. 



4. 5.0 



Gl. 5309. 

«3, 74, 5306. 
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82137. 1:6. 



82185. 1:6. 



Sliding Resistances. 



Sliding Resistances, Figure, for table use and for firmly fixing, of constantan wire wound on an insulating 
weldless steel tube, enamelled. 



E 

(D 

o 



c 
E 

O 



< 



O 
X 



load 



Amp. 



Model Ai 

Diam 30 mm 
Length 130 mm 



Ohms 



List 
No. 



8. d. 



0,3 
0^6 
1,0 
1,5 
2,0 
3,0 
4,0 
5,0 
6,0 
7,0 
8,0 
9,0 



670 

' 200 
, 125 
42 
24 
19 

5 
3 

1,6 

0,7 



82101 6.8 

82102 6.8 

82103 6.8 

82104 6.8 

82105 6.8 
82106 
82107 

82108 7.0 

82109 7.0 

82110 7.0 

82111 7. 0 
821121 7.0 



Ohmsl 



6.8 
7.0 



Model Bt 

Diam. 35 mm 
Lensrth 170 mm 



List 
Xo. 



s. d. 



Model Ci 

Diam. 40 mm 
Length 210 mm 



Ohms 



List 

No. 



i s. d. 



Model Dt 

Diäm. 50 mm 
Length 310 mm 



Ohms 



List 
No. 



1130 82113 
■m 82114 
210 82115 
82116 



70 
40 
32 
17 
8 
5 
3 
2,5 
1 



82117 
82118 
82119 
82120 
82121 
82122 
82123 
82124 



9. 
9. 

9. 
9. 
9. 

9. 



7.9 l!l68oi82125i 
7.9 480 82126 
7.9 310 82127 
7.9 11082128 
7.9 60 82129 
7.9 48 82130 
8.6:1 2518213110. 
8.6 13 8213210. 
8.6 7,5 8213310. 
8.6 5 8213410. 
8.6 4 8213510. 
8.6 1,5 8213610. 



d. 



Model E, 

Diam. 55 mm 
Length 410 mm 



Ohms 



List 
No. 



s. d. 



Model F, 

Diam. 60 mm 
Length 460 mm 



Ohms! 



List 

No. 



334018213711.3 
950'82138 11.3 
600 82139 11.3 
200 8214011.3 
110 82141 11.3 
90 8214211.3 
45 82143 13.6 
24 8214413.6 
14 8214513.6 
9,5 8214613.6 
7,5 8214713.6 
3 8214813.6 



502082149 14.9 
14.=)0 82150 14.9 
9.3082151 14.9 
32582152 14.9 
18082153! 14.9 
14582154 14.9 
7582155 18.6 
3882156 18.6 
2082157 18.6 
1582158 18.6 
12 82159 18.6 
4,9 82160 18.6 



6230182161 
1800 82162 
il 100 82163] 
39082164i 
225 82165 
175 82166 
9582167; 
48 82168 
28 82169' 
18 82170 
82171 
82172 



14 
6 



18.11 
18.11 
18.11 
18.11 
18.11 
18 11 
24. 9 
24. 
24. 
24. 
24. 
24. 



If specially ordered, all the above listed Resistances can be supplied without sliding bar 
and sliding brush. but with feet for using as flxed series resistances. In this case the pnces are 
decreased by 

in Model Ai Model B, Model C, Model Model xModel F. 

About£ 0.1.6 0.2.0 0.2.6 0.3.0 0.3.6 0.4.0 



Double Sliding Resistances, Figure, consisting of 
series or parallel. 



sliding resistances as above, which can be put in 



Max. Load 
in 

Series Parallel 



Amperes 



Resistance 
in 

Series Parallel 



Ohms 



Model Gl 



Length 210 mm 



List 
No. 



s. d. 



Resistance 
in 

Series Parallel 



Ohms 



Model Hl , 

Length 310mm 



Resistance 



List 

No. 



s. d. 



Model Ji 



Series Parallel PLength 410 mm 



Ohms 



List 

No. 



s. d. 



0,3 
0,6 
1,0 
1,5 
2,0 
3,0 
4,0 
5,0 
6,0 
7,0 
8,0 
9,0 



0,6 

1,2 
2.0 
3,0 
4,0 
6.0 
8,0 
10,0 
12,0 
14,0 
16,0 
18,0 



3360 
960 
620 
220 
120 
96 
50 
26 
15 
10 
8 
3 



840 
240 
155 
55 
30 
24 
12,5 
6,5 
3,75 
2,50 
2,0 
0,75 



'82173' 
82174 
82175 
82176 
82177 
82178 
182179 
82180 
82181 
82182 
182183 
82184 



18.11 
18.11 
18.11 
18.11 
18.11 
18.11 



20. 
20. 
20. 
20. 
20. 
20. 



6680! 
1900 
1200 
400 
220 
180 
90 
48 
28 
19 
15 
6 



1670 
475 
300 
100 
55 
45 
22,5 
12 
7 

4.75 
3,75 
1,5 



^2185 

82186 

82187 

82188 

82189 

82190 

182191 

;!82192 

«21931 

'82194 

82195, 

821961 



23.2 
23.2 
23.2 
23.2 
23.2 
23.2 
27.9 
27.9 
27.9 
27.9 
27.9 
27.9 



1004012510 82197 
2900' 72.5'82198 
1860 465,82199 
650 Ii 62,5 82200 
360 ' 90 82201 
290 1 72.582202 
1501 37,5ij82203 
76! 19 82204 
40 1 10 82205 
30 1 7,5 82206 
24 682207 
9,8 2,451182208 



30.0 
30.0 
30.0 
30.0 
30.0 
30.0 
38.6 
38.6 
38.6 
38.6 
38.6 
38.6 



Resistance 
in 

Series i Parallel 



Ohms 



Model Kl 



Length 460 mm 



List 

No. 



s. d. 



12460 3115:82209 38.6 
3600; 900 82210 38.6 
2200 ' 55082211 38.6 
7801 195 82212 38.6 
450 112,582213 38.6 
350 87,5 82214 38.6 
190 47,5 82215 50.0 
96 24,082216 50.0 
56 14,082217 50.0 
36 9 82218 50.0 
28 7 82219 50.0 
12 1 3i|82220 50.0 
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Universal Sliding Resistances, Figure, comprising a combination of 2 sliding resistances whose resistances 
are of different magnitude and varying loading capacity, it being possible to use these as required in 
series, parallel or singly by means of a connecting strap. An extreinely complete ränge of fine 
adjustment of the current-value to be regulated is possible with these resistances and in consequence 
they can be highly recommended both for this reason and by virtue of their many-sided uses for 
practical and scientific purposes. 



Max. 
Load 


Model Li 

Length 210 mm 


Model M, 

Lengtb 310 mm 


Model N, 

Length 410 mm 


Model 0, 

Length 460 mm 


Amps. 


Ohms 


List 
No. 


s. d. 


Ohms 


List 
No. 


s. d. 


Ohms 


List 
No. 


s. d. 


Ohms 


List 
No. 


s. d. 


0.3 

1.5 ! 

1,0 

4.0 

2.0 1 

7,0 i 

4.0 1 

9,0 1 


1680 
110 

310 
25 
60 

25 
1,5 


82221 
82 222 
82 223 
82224 


21.8 
22.4 
22.4 
23.0 


3340 
200 
600 
45 
110 
9.5 
45 


82225 
82226 
82227 
82228 


1 

26.0 
28.6 
28.6 
31.0 


5020 
325 
930 
75 
180 
15 
75 
4.9 


82229 
82 230 
82231 
82232 


33.0 
37.0 
37.0 
41.0 


6230 
390 
1100 
95 
225 
18 
95 
6 


82233 
82 234 
82235 
82236 


42.0 
47.0 
47.0 
53.0 



The Constant Load with maximum current applies when the Sliding Resistances are arranged 
vertically. 

Covering of the resistances with perforated sheet increases the price 
for Model: A, C, D, F, H, J, M, 0, 

by £ 0.2.6 0.3.0 0.3.6 0.4.6 0.5.6 0.7 0 0.6.0 0.7.0 0.8.0 0.9.0 0.6.0 0.7.0 0 8.0 0.9.0 

Resistances with otber dinjensions, values of resistance, capacities are supplied at special prices. 
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Gas Generating Apparatus. 
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Model "Gnom'' 



Model Size 1-6. 



o 
2 



Herbst Air-Gas Generator. 

The apparatus are producing gas for ligliting, lieating and power; very little attention required; gas 
always ready for use, being generated in accordance with tlie supply needed. The gasoline (also called 
hydrine, soline or hexanej is a petroleum distillate and consists of light hydro-carbons; Gasoline is a Gas 
formed for the greater part of air, it is non-poisonous, makes itself feit when interriiptions occur by a smell 
which is not unpleasant; and danger of explosion is reduced to a minimum especially when compared with 
coal gas, acetylene, etc. 



Air-Gas Generator "Gnom'' 



List No. 


Size 


Output in cubic- 
meters per hour 
(1 m» = 1000 1) 


Bunsen or Teclu 
burners 


Weight required 


Prices 
£ 


82237 


"Gnom" 


0 


2 


8 pieces 


140 kg 


30. 0.0 


82238 


"Gnom" 


1 


2,5 


10 pieces 


150 kg 


32. 10. 0 


82239 


"Gnom" 


2 


3,5 


14 pieces 


200 kg 


35. 0.0 


82240 


"Gnom" 


3 


4,5 


18 pieces 


250 kg 


37. 10. 0 



The gas apparatus, Fij^ure. comprises the air bellows with carburetter A, the gasometer B and the gasoline tank C. 
A suction cylinder in the bellows ^1, is set in raotion by any convenient source of power (as a rule by a driving- weig-ht 2), 
sucks air throu^h an orihce in the back wall of the bellows, and forces the sarae at a certain pressure throu^h a pipe line 
into the gasometer. The gasoline flows from the tank C through a thin line of piping^ into the carburetter, the quantity 
being regulated to the consuraption by an exhauster arrangement. The ^as mixture generated contains only l kg gasoline in 
5000 litres of air. The only attention which it is necessary to give to the apparatus is to charge with gasoline from time to 
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Model SIze 7—9. 



tiine and wind the weight up, this in most cases only being re(iuisite once a day: if the fall of tlio weit^ht can be increased the 
weight needs to be raised less often. Even when the apparatiis is working the weicht can be wound up without disturbino- the 
generation of the gas. ' ^ 

The drivinof weights are only siipplied when expressly asked for, as they can generally be obtained more cheaply on the 
spot. A pump No. 50 568 is necessary and a mechanism for preventin«: explosions is desira'ble. 30 ra wire rope are given in 
with the apparatus as also the driving chain and handle for windinof up the weight; if the heiffht throuijh which the weight 
drops is increased a correspondingly larger quantity of wire rope should be ordered extra. 







£ 


s. 


d. 


50 566. Driving Weights, per 100 kg 








0 


The weight mentioned in the preceding table is necessary. 










50 568. Pump with adjusting cock. stand pipe with connections and angle aspirator . . 








0 


Mechanism for preventing exploslons | f^.^^^ 0^16^0 1^0 


7-9 
1. 15. 0 









List No. 


Size 


Output in cubic- 
meters per hour 
(1 = 1000 1) 


Bunsen er Teclu 
burners 


Weight required 


Prices 
£ 


82 241 


1 


2,5 


10 pieces 


150 kg 


37. 10. 0 


82242 


2 


3,5 


14 pieces 


175 kg 


40. 0.0 


82 243 


3 


4.5 


18 pieces 


225 kg 


42. 10. 0 


82 244 


4 


6 


24 pieces 


300 kg 


46. 5.0 


82245 


5 


9 


36 pieces 


400 kg 


50. 0.0 


82 246 


6 


14 


56 pieces 


600 kg 


62. 10. 0 


82247 


7 


19 


76 pieces 


750 kg 


75. 0.0 


82 248 


8 


24 


96 pieces 


900 kg 


88. 15. 0 


82 249 


9 


30 


120 pieces 


1150 kg 


III. 5.0 
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82250. 1 : 12. 
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Electric Transformers, Motor-Generators 

transforming Three Phase, Two Phase or Monophase Alternating Current 

into Direct Current. 

The raajority of electrical apparatus for experimental purposes reqiiire direct current. Electrical 
apparatus driven by alternating or three phase current are seldom to be tound. If, theretore, only 
alternating or 3 -phase current is; available, arrangements must be provided for transforming this 
into direct current. 

A motor generator is best suited for this purpose. Such a motor generator consists of an electric 
motor for 3-phase or single phase alternating current with a continuous current dynamo coupled directly to 
it. Both machines are mounted on a massive iron base plate. 

The motor must. in contormity with the rules of a number of electricity works, be provided with 
a Slip ring rotor, to allow of its being started without causing large current ru.shes. 

The dynamo is constructed as shunt dynamo for the purpose of charging also accumulators. The 
pressure best suited for general experimental purposes is 65 volts; it is e. g., sufficient for working a large 
are lamp and for operating an induction coil in conjunction with a Wehnelt interrupter. 

An experimental switchboard (preferably a board of the Ai type, No. 50 471) is connected up direct 
to the terminals of the dynamo. With the aid of this switchboard it is not only possible to take off all 
desired current strengths. but also low voltages. Uuder or besides the experimental switchboard are placed 
the Switch and fuses for the motor, the Starter as well as the shunt regulator for the dynamo. The starting 
of the motor and regulation of the dynamo can in this raanner be conveniently carried out from the switch- 
board while the transformer itself is installed in another room. 
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Transformers for connecting up to Three Phase Alternating Current Networks. 

Three Phase-Direct Current Transformers, Figure, for connecting up to 3-phase Current of 110 or 220 volts 
and 50 cycles per second: consisting of a Three Phase Motor with Slip Ring Rotor, coupled to 
a Direct Current Shunt Dynamo for 65 volts; the two mounted on one massive iron base plate. 





82250 

3 

1420 


82251 

4 

1420 


82252 

5 

1420 


f Efficiency, HP 


1 R. P. M 




Shunt Dynamo <^ ^ 

[ Current at 65 volts, amperes 

• 


1790 
27.5 


2500 
38,5 


3060 
47 


1 

Prices of Transformers f a) HO volts £ 

for Network Volt ages of | b) 220 volts £ 

1 


44.0.0 
45.0.0 


49.2.0 
50.0.0 


55. 8.0 
56. 10. 0 


. f c) Starter £ 

Prices of Accessories < 

[ d) Shunt Regulaioi- £ 


2.4.0 
2.8.0 


2.12.0 
2. 8.0 


2.16.0 
2. 8.0 


f nett . . . about kg 
Weight of Transformer with Base-plate { 

[ gross . . about kg ' 


280 
357 


294 
387 


322 
427 



Transformers for connecting up to Single Phase Alternating Current Networks. 

Aiternating-Direct Current Transformers (Figure on p. 1335), for connecting up to 110 or 220 volts 
Alternating Current, 50 cycles per second: comprising an Alternating Current Motor with 
Slip-Ring Rotor, coupled to a Direct Current Shunt Dynamo for 65 volts pressure, mounted on 
one massive iron base plate. 



List No 


82253 

3 

1440 


82254 

4 
1440 


82255 

5 

1450 


^ f Efficiency. HP 


Motor \ 

1 R. P. M 




^ 1 Output, watts 

Shunt Dynamo > ^ 

J Current at 65 volts, amperes 


1790 
27.5 


2500 
38,5 


3120 
48 


Prices of Transformers [ a) 110 volts £ 

forNetworkVoltages of [ b) 220 volts £ 


49.6.0 
1 50.0.0 


55.16.0 
56.10.0 


62.0.0 
63.0.0 


-p. . . , . f ^) Starter for Starting on half load £ 
Prices of Accessories < 

[ d) Shunt Regulator £ 


4.2.0 
2.8.0 


4.16.0 
2. 8.0 


5. 4.0 
2.8.0 


Weight of the Transformer with Base-plate | ^^^^ * * ^^^^^ 

[ gross . about kg 


289 
382 


303 
398 


363 
473 
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Kohl's MegadiasGope. 




The employment of electric light has greatly facilitated the introduction of various forms of projectors 
for educational purposes. The conveiiience, cleanliness and high candle-power of piojection apparatus having 
an arc lamp as the source of illumination are such valuable qualities, that the use of such apparatus cannot 
be too highly recommended. 

The high candle power especially enables experiments to be carried out Avhich are impossible, or, 
at least, the same amount of completeness is not possible. when other sources of liglit are utilised. In 
connection with the complete ränge of experiments mention may be made of polarisation and spectrum 
experiments, the projection of microscopical preparations, and, more especially, the projection 
by reflected light of drawings, bock, etc., illustrations and opaque objects. 

For demonstration purposes the projection apparatus must be so built as to be adaptable to all the 
exigencies of demonstrating, and these are very numerous. 

With a View to obtaining the maximum degree of adaptability we have constructed a new projection 
apparatus, the "Megadiascope." 
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The megadiascope can be tlioroughly recommended for the following piirposes: 

a) Employing transmitted Light. 

1. Piojection of diapositives; 

2. Protection of apparatus wiiich are erected on the optical bench of the megadiascope; 

3. Projection of apparatus independently of the optical bench, the instrumeiits being placed 
in front of the megadiascope; 

4. Projection of apparatus lying' liorizon t al ly (niagnets witli lines of force, fluid strata, etc.) 
by transmitted light; 

5. Projection of micr oscopica 1 preparations by means of the projection microscope 
witli or without ocular (Figure 82264); 

6. Projection of microscopical preparations with a stand microscope vertically mounted; 

7. Projection of microscopical preparations with a stand microscope horizontally 
mounted ; 

8. Demonstration of Spectrum phenomena (Figure 82278); 

9. Demonstration of Polarisation phenomena in parallel and convergent light (Figure 82282); 

10. Demonstration of Interference and Diffraction phenomena; 

11. Producing a small pencil of light for the Lissajou curves/the oscillograph, etc.: 

12. Projection with the cinematograph. 

b) Employing reflected Light. 

13. Projection of Wood-Cuts, Drawings and Fiat Objects. 

In conjunction with the wide scope of adaptability, the new megadiascope is very simple 
and convenient to manipulate and the apparatus can be changed over from one mode of projection to 
another in a few moments. 

Source of Light. The source of light is a direct current arc lamp with horizontal carbons, the 
crater of the positive carbon being turned towards a parabolic mirror (Figure on page 1340). 
The total quantity of light from the lamp is reflected by the concave mirror to the condenser. By 
adopting this advantageous arrangement, considerable brilliancy of the Image is obtained with a 
proportionately low current consumption, and opaque drawings, illustrations and flat objects are projected 
by reflected light with the requisite difinition and brilliancy. 

The direct current arc lamp is supplied with band regulator, as the band regulator enables the 
Operator to obtain the highest luminous force just in the moment where it is required, whilst the 
automatic regulator falls in this moment. 

Size of Image. Projection by transmitted light is efFected by an objective of small focus, while for opaque 
objects projected by reflected light an objective of larger focus is used. The reason for this is that 
the dmpositives ordinarily obtainable have an opening of image of 7 x 7 cm and require to be magnified 
40 times it the size of the resultant image on the projection screen is to be 3X3 m. The illustrations 
to be projected should on the other band, be as large as possible, since when these are magnified more 
than 20 tnnes the miages are not brilliant enough. If it be desired to carry out both Systems of 
proiection with a long focus objective, it will be then be necessary to alter the position of the apparatus 
in Order to get on the projection screen equally large Images of the unequallv large objects With 
the small diapositives of 7X7 cm free opening of image, the distance of the megadiascope from the 
screen would have to be 13 m while in the case of drawings 17 cm in diameter a distance of 4 to 
5 m Irom the screen would be correct. In many cases a Variation of the distance in these limits is 
quite out ot the question as the class rooms and lecture theatres are amphitheatrical in construction thus 
rendenng it impossible. or at least very inconvenient, to move the projection apparatus backward^ 
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82 257. Megadiascope. Model B. 1:16. 



1 and forwards. In the arrangement with two objectives of different foci the position of the megadiascope can 
remain nnaltered, and image^; of sut'ficient and equal size are nevertheless obtained. 

When for certain reasons it is desirable to place the megadiascope at a greater distance than 4 to 5 m 

X from the screen, objectives of longer focus must be selected to allow of the image appearing on 

2 the screen not more than 3X3 m witli consequent weakness of illumination. The following table explains 
the various ratlos. 



Table of Distances between Megadiascope and Screen, of Size of image appearing on the Screen and as to 
the focus of the Objectives. 

Free aperture of the Diapositives 8,5X8,5 cm; size of the opaque images 17 cm. 



Optical Outfit 


Size 


1 


2 


3 


4 


5 


Focal Length of | Projectlon by transmitted Light 


mm 


150 


J50 


180 


210 


240 


the Objective foi | Projection by reflected Light . 


mm 


240 


300 


360 


420 


480 


Size ot Image on Screen 






Distance 






between Megadiascope and Screen 


3X3 m 




4 m 


5 m 


6 m 


7 m 


8 m 


3,5X3,5 m 




4,6 m 


5,8 m 


7 m 


8,15 m 


9,3 m 


4X4 ni 




5,3 m 


6,6 m 


8 m 


9,3 m 


10,6 m 


4,5X4.5 m 




6 m 


7,5 m 


9 m 


10,5 m 


12 m 
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The Figur e 82 256 on page 1337 shows the niegadiascope, model A, Vie actual size; an illustra- 
tioii of model B is shown Figur e 82 257 on page 1339. The substructure has a small cupboard for 
containing the horizontal projector, megascope, etc. 

The superstructure of both niodels is fitted with a sheet iron house containing the horizontally 
placed carbons and the parabolic mirror. In order to diminish the heat given off by the arc, the concave 
mirror has two walls of glass and is refrigerated with fresh running water (Figur e). Also a water trough 
is placed into the way of the light cone likewise cooled with water. 

The superstructure of the apparatus has in front an optical bench with objective carrier and objective, 
and an adjustable stage for holding the objects of projection. The optical bench is composed of two round 
metal rods maintained parallel by end pieces. 

When not in use this bench can be pushed completely under the substructure. thereby rendering 
possible the setting up and projection of apparatus in front of the condenser independently of the bench. 
The bench is supported at its front end by a stand to prevent sagging when heavy instruments, etc. are 
placed on it. 

A special apparatus is provided for projecting horizontal objects, and is placed on 
the niegadiascope. 

For projecting opaque. flat objects and woodcuts, drawings and other illustrations the Megascope is 
used, which is placed upon the niegadiascope in place of the horizontal type projector. 

For projecting microscopical preparations the projection niicroscope or a stand microscope is used. (Fig. 82 264.) 

A little book "The lantern for projection" gives particulars in regard to the use of the niegadiascope. 
The book has 84 pages with 109 illustrations and is sent cost-free to our customers on deniand. 




Prices. 



82256. Megadiascope, model A, Figure on page 1337, for projecting diapositives up to 
9X12 cm and opaque illustrations up to 17 cm diam.. projector arc lamp 
handregulated, for direct current of 25 to 30 amperes, parabolic mirror with two 
walls of glass, 200 mm in diameter cooled with water, condenser lens of 140 mm 
diameter, achromatic projection objective of 150 mm focal length, 53 mm in diameter focussing 
bemg secured by rack and pinion, continuous cooling water trough, objective carrier on slider 
diapositive change-frame for diapositives 8V,X8V. cm, 8^^X10 cm and 9x12 cm, house of 
wood, projector Chamber of metal with air circulation, doors with peep-glasses, stand inclinable 
ot pme with case lor storing the accessories. The megadiascope is equipped with: 

1 Horizontal Projection Apparatus with adjustable plane mirror of first class quality conden- 
ser 150 mm in diameter, projection objective 53 mm in diameter with tilting erectin^ mirror 
silvered on the front in metal mount, and ^ 

1 Megascope for projecting book illustrations, drawings and flat opaque objects by means of 
reflected ight, haying first quality illuminating mirror in metal mount, photographi(4l obiective 
of first cla.s quality 1 : 4,5 of 250 mm focal length and 54 mm aportnre, fine focussing being 
secured by rack and pinion ^ ^ 



48. 0. 0 
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82 260. 1 : 6. 
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63 751. Megadiascope, model B, Figiire on page 1339, for projecting diapositives up to 
9X12 cm and opaque illus trations up to 22 cm diam., projector arc lamp, 
handregulated, fordirect current of30 to 50 amperes, parabolic mirror 280 mm in diameter, 
cooled with water, condenser lens 170 mm de diam., achromatic projection objective of 150 mm 
focal length, focussing being secured by rack and pinion, continuous cooling water trough, 
objective carrier on slider, diapositive change-frame for diapositives SV^XSVs- öV/oXlO and 
9x 1 2 cm. house of wood, projector Chamber of metal with air circulation, doors with peep- 
glasses. stand of pine, with case for storing the accessories. The megadiascope is equipped with 

1 Horizontal Projection Apparatus with adjustable plane mirror of first class quality, condenser 
150 mm in diameter, projection objective 53 mm in diameter, with tilting erecting mirror 
silvered on the front in metal mount. and 

1 Megascope for projecting book illustrations, drawings and flat opaque objects by means of 
reflected light. having first quality illuminating mirror in metal mount, a first class objectiv 
of 250 mm focal length and 54 mm aperture, fine focussing being secured by rack and pinion 

Extra Price for fitting objectives of longer focal length to the Megadiascope, and also the 
corresponding Condenser Lens. 



£ s. d. 



For a distance between Megadiascope and screen | „ 
(for 3X3 metres size of image on the screen ') / 


. . m 


5 


6 


7 




Projection by Transmitted Light: \ ^ , , , 

Petzval Projection Objective / ^^^^^ ' ' ' ' 
Projection by Refl^ected Light: | ^^^^j ^^^^^^ 


mm 
mm 


150 
300 


180 
360 


210 
420 


240 
480 


Extra Price 


£ 


7.10.0 15.0.0 


22.10.0 


30.0.0 



64. 0. 0 



For data relative to the size of the image on the screen when employing the various optical outfits, 
and at various distances between Megadiascope and screen. see Table p. 1339. 

Accessories. 

82 258. Sliders with upright, for moimting nicols, lenses. etc. on the optical bench . . . Each 0. 10. 0 

82259, — do., the column adjustable laterally by screw motion tor demonstratio!! of 

interference phenomena | 0. 18. 0 













1 


10 


82 261. Special carbons for the projector of Megadiascope for 25 amperes 


Price 


per 


10 


pair 


0. 


2. 




Price 


per 


10 


pair 


0. 


4. 




Price 


per 


10 


pair 


0. 


6. 
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82 264. 1 : 5. 



Microprojection with the Projection Microscope. 



£ s. d. 



82 264. Projection Microscope, Fi gure. oii slider. with coarse adjustmeiit by rack and 
pinioii and tine tornssing by mi crom et er screw: with stage cooled by flowing water, \ 

objert holdei". insertion tnbe for the objectives and revolving diaphragni 5.10.0 

82 265. Ocular Tube for above 0. 5. 0 

82 266 Revolving Coliar for 3 objectives 1. 2.0 

82 267 Revolving Coliar for 2 objectives 0.16.0 

82 268 Insertion Tubes for the objectives Each 0. 3.0 

82 269. Hartnack Objectives: 

82 270. Huyghens Oculars: 



Microprojection with a Stand Microscope. 

82 271. Microscope Stand for Projection and Microphotography, with micropho tographic 
stage and the usnal condenser. collapsible. Price, without lenses ..... 

Instead of bein^ titted with microphotographic sta^e. the stand can also be titted with larffe transverse 
stajtje at the same price. if desircd. 



No. 


2 


3 


5 


7 


Price: 


18 s 


1. 7.0 


1. 13. 0 


1. 18. a 


No. 


2 


3 


4 




Price : 


5 s 


6 s 


5s. 





82 272 Above Microscope Stand, with folding condensers 

82 278. Sliders, with bridge pieces, for erection of niieroscope on optical bench, mounted horizontallv 

as well as verticallv ..... 



20. 15. 0 



22. 0.0 



1. 12.0 



If if be desired to work with ihe microscope vertical the followiug are essential: 
82 274 illuminating Mirror, in monnt 

82 275. Erecting Mirror for fastening on the tube of the microscope stand 
82 276. Small reversing prism, only to be used with oculars 



0. 6. 0 
2. 0.0 

1. 0.(1 



Ol 3?7.S 



Max Kohl. Aktiengesellschaft, Chemnitz 



1343 




54 029 54 031. 1:6. 82 282. 1:4. 



82 277. Zoth's Cooling Device, Figure, for placing oii the Microscope Table, including 2 sheet | £ s. d. 
iron vesseLs, with cocks and nibber tubing-. and screen for exclnding outside light . . . | 3. 0. 0 

Projection of the Spectrum. 

82278. 1 Adjustable slit with micrometer screw, Figure 1 7 o 

82279. 1 Colllmator lens with diaphragni and handle, Figure 0. 17 0 

Direct-Vision Prisms alter Königsberger. Figure. filled with durable liquid: 

ListNo. 54029 a 54030 54031 
Free Aperture mm 2o> 25 4ox40 55 Xo") 

Price: £ 1. 16.0 2.10.0 4.10.0 

82 280. 1 Direct vision prism, consisting ol 3 crown and 2 tlint olass prisms. 38X-H nim l 

side, 180 mm long, in mount, with handle. Figure • 8.15.0 

82281. Absorption Vessel, 55X35X10 mm internal diameter . 0. 3. 6 

For spectral projection 3 sliders with stand, No. 82258, are indispensable. For all 
experiments a total of 5 sliders with Stands, No. 82258, and 1 slider, No. 82259, are necessary. 

Polarisation-Projection with the Projection-Polarisation Apparatus. 

82 282 Projection-Polarisation Apparatus, Figure. with large column of glass plates (the plates 
being of the finest white, thin plate glass) with great nicol, and with arrangement tor 
clamping preparations l 7. 0. 0 

Cl. 6748, 6747, 4916, 75* 
5436, 317. 
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82 286. 1 ; u. 



82 287/92. 1:12. 



82293. 1:10. 



82294. 1:8. 



Production of a narrow Cone of Rays for demonstrating the Lissajous Curves, 

the Oscillograph, etc. 



£ s. d. 

0. 6.0 
0. 1.5.0 



82 283. Diaphragm, with ftne apertuie, and with holder 

82284. Lens, 8(. mm diameter and 170 mm focal length, with diaphragm and holder . . 

Projection with the Cinematograph. 

«9 285 CinematoaraDh for use in conjunction with lanterns, cf. Fig. 82 346 1251 with flrst- 
das cSa^pXctor X o 42.5 miUimetres diameter. focal length 70-120 milhmetres. 
auttmS v^^^^^^^ automatic fire screen, one detachable and two fixed film reeb 
Sdi Mding 400 m^^^^^^ film: light screen with trough-holder; trough tor cooling hquid ^ 
r L Ä^^^^^^^ drums for filL 400 metres in length. with -mplet. gear f^^^^^^^^^ • 
and running the film backwards, includnig universal motor 1/13 H. P.. with Starter, wnicn ^ 
(•an be used for 110/220 V. continuous or alternating current 



Switchboards and Resistances. 



82 286. Switchboard for connecting the Megadiascope witli the wall, Figure for 30 amperes 

maximum, without series resistance, suitable for the Megadiascope, model A i - i"-^' 



The switch panel. of polished marble. contains a double-pole cartridge fuse, a double-pole instantaneons 
Switch, and a double-pole plug box with pluars and the necessary connections. 



82 286 a. — d o.. for 50 amperes maximum, Figure, suitable for model B 

Rheostat, for placing on the.floor, Figure. for currents to 30 amperes. 

List No. 82287 82288 82289 

Working Pressure 80 HO 220 Volts 

Prices: £ 5.0.0 5.5.0 9.10.0 

— do.. for placing on the floor, Figure. for currents to 50 amperes. 

List No. 82290 82291 82292 

Working Pressure 80 HO 220 Volts 

Prices: £ 6.0.0 8.10.0 12.10.0 

82 293. Water Inlet and Waste, Figure, consisting of a water cock for the pipes, and a lead 
funnel on wall bracket for screwed Joint for the waste pipe, for fixing to the wall . . . 

82 294. — The above Apparatus, Figure. for building into the floor. in iron case with cover . . . 



2. 10.0 
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o 
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0. 13.0 

1. 10.0 
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Projection Apparatus and Accessories. 




n'-k\ 



50735. 1 10 



School Projection Apparatus, Model A, on tall legs, Figur e. for projecting apparatus and diapositives; 
with Condenser, Achromatic Objective. Optieal Beuch, Change Frame with smaller frame inserted 
for taking diapositives 9X10,5 cm, 8,5X10 cm and 9X12 cm; 1 stage and one movable slider with 
stand in which to insert the change frame, the stage or other objects. 



With Acliromatic obiective Diameter mm 

Projection Objective | ^^^^^ ^^^^^^ ^^^^^.^^ ^ 


102 
43 
150 


122 
55 
180 


152 
65 
250 


( List No. 

With Are Lamp for band regulation, No. 50 890 j ^ 


50730 
13.0.0 


50735 
14.0.0 


50740 
15.10.0 


j List No. 


50730a 
13. 10. 0 


50735a 
14.10.0 


50740 a 
16.0.0 


■ — ■ 

( List No. 

With Limelight Burner for House gas and Oxygen, No. 50 936 | ^ 


50733 
|11. 10.0 


50738 50743 
12.10.0 14.0.0 


1 List No. 

With Incandeseent Spirit Burner. No. 50 964 | ^ 


' 50734 
12. 10. 0 


50739 
13. 10. 0 


50744 
15. 0. 0 

J 



The housing is composed of aluminium walls; it ha., a door. in the side wall hav.ng dark glass peep ''oles and 
further Observation window on the opposite side. The lamp i.. manipulated from beh.nd. For th.s purpose the back .s 
Sted with a sliding door which can he completely removed. The disturbing l.ght rad.ated trom behind prevented from 
hsuing from the lantern bv black curtains. the houdng being well ventilated. The condenser is fit ed to the tront wall. 
IkI r^ti^»l Wnrh heinff nlaced in front of the latter. and carrvins two sliders: one ofthose shown in the Illustration carries 
h d^ polit^ rho^dTr^a change fram? while the other carries the objective-holder together with the objective. Whei, 
not. in use the bench can be pushed completely under the substructure. thereby renderincr poss.ble the setting np and projection 
of apparatus in front of the condenser independently of the bench. 

A little book The lantern for projection" gives particulars in legard to the use of our projection 
apparatus. The book has 84 pages with 109 iUustrations and is sent cost-free to our customers 
on demand. 



Ol. S427. 
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82 300. 



1 : y. 



50778. in 



School Projection Apparatus, Model C, Figure. new construction. for projecting diapositives and apparatus. 
Avitli Coudenser. Achromatic Objective. Optica! Bench. Change Frame with smaller frame inserted for 
taking diapositives 9X10.5 cm. 8,5X10 cm and 9X12 cm; 1 stage and one movable slider with stand 
in wliich to insert the change frame. tlie stage or otlier objects. 



X 

o 



With Achromatic objective Diameter .... 
Projection Objective | ^^J^j ^ength öf Objective . . 


mm 

mm 1 

mm 


102 
43 
150 


122 
55 
180 


152 
65 
250 


With Are Lamp for band regulation, No. 50 890 . . 


( List No. 
• • • \ £ 


82295 ' 82299 
11. 10.012. 10.0 


82303 
14. 0. 0 




/ List No. 
\ £ 


82296 
1 12. 0. 0 


82300 i 82304 
13.0.0 14.10.0 


With Limelight Burner for House gas and Oxygen. Xo. 


50 936 < List No^ 


82297 
10.0.0 


82301 ' 82305 
11.0.0 12.100 


With Incandescent Spirit Bnrner. No. 50 9fi4 . . . 


( List No. 
■ • ■ » £ 


82298 
11.0.0 


82302 82306 
12.0.0 13.10.0 



The hoiising is composed of aluminium walls: it has a door. in tbe sido wall, havino: dark trlass peep holes. and a 
further Observation window on the opposite side. The lamp is manipulated from behind. For this purpose the back is htted 
with a slidinsf door which can be completely removed The disturbing li^rbt radiated from behind is prevented from issuing 
from the lantern bv black curtains, the housins: beins: well ventilated. The condenser is fitted to the front wall, the optical 
bench being placed in front of the latter. and carrvins: two sliders: one of those shown in the illustration carries the 
diapositive holder with change frame. while the other carries the objective-holder together with the objective. When not 
in use the bench can be pushed completely under the substructure, thereby rendering possible the settins: up and projection 
of apparatus in front of the condenser independenth' of the bench. 



o 

CD 

3 



CD 

CD 

3 



Schoo! Projection Apparatus, Model D, for projecting diapositives and apparatus, Figure. with detachable 
extending bellows. Condenser, achromatic Objective. Optical Bench. change frame with small frame for 
taking diapositives 9X10,5 cm. 8,5X10 cm, and 9X12 cm; 1 Stage and 1 Slider with stand for 
inserting the change frame, the stage or other objects. 



With Achromatic | S'^'T ^^}^''}''' "^'^ ^ 
Projection Objective ^'-^"^'f V l'f^'' ""^ | 


102 
43 
150 


122 
55 
180 


152 
60 
250 


With hand-regulating Are Lamp, No. 50 890 | ^^^^ 


50768 
13. 15.0 


50773 
14.10.0 


50778 
16. 10.0 


With Half- Watt Projection Lamp { ^^^^ 


50768a 
14.5.0 


50773a 
15.0.0 


50778a 
17.0.0 


With Limelight Burner for House Gas and Oxygen. No. 50 936 | ^^^^ 


50771 
12.5.0 


50776 
13.0.0 


50781 
15.0.0 


Witli Spirit Incandescent Burner. No, 50 964 | 


50772 
13.5.0 


50777 
14.0.0 


50782 
16.0.0 



• Cl. 7172, 5367. 
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82 310, 82 311, 82 315. 1 : 6,5. 
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50 890. 1 4 





82 324. 1:5 50 964. 1:6. 

50 890. Projector Are Lamp, for hand regulation, Figure. for ciiiients to 35 amperes 

5()g91 _ do., for currents to 50 amperes 

Carbons for Direct Current Are Lamps. ^ ^ 



£ s. d. 

2. 17. 0 

3. 15. 0 



Current 



Amps 



10—15 



20-25 



30-35 



Diameter of cored carbon Ii 



14 



16 



I 



20 




Price per 10 pairs 100 mm (about 4'^) long 



82 310 Stand for the Half-watt Projector Lamp, adjustable up and down, with lead. plu- and 

plug-contact, with Edison-holder for lamps up to 200 watts. Pigure . . 

82311. — idem. with Goliath lamp-holder for lamps of from 300—1500 watts, Figur e . . 
Projection Half-Watt Lamps for Direct and Alternating Current. ( an be used olf any supply. Figure 



0. 11. 0 
0. 12. 0 



110 Volts 



Watts 



List-No. ICandle Power Amps. Frice £ 



220 Volts 



List-No Candle Power Amps. | Price £ 



100 



200 



82 312 



82 313 



300 



500 



1000 
1500 



J2314^ 
82 315 
82316^ 
82 317 



600 



2,7 



0.5.0 8 2 318 
0.8.0 1 82 319 
0. 12. 0 82 320 



100 



300 



0. 5.^0 
0.8.0 



500 



1,5 



1250 



; oTieTö^ 82 321 



1000 



2,5 



0^2^0 
0. 16. 0 



2500 
4ÖÖ0 



9 



13.5 



1.12.0 



82 322 
82 323 



2000 



4.5 



3500 



I 1. 2.0^ 
I 1.12.0 



The lamps up to 200 watts have Standard Edison screw sockets and the larger ones tVom 300 1500 watts 
Goliath screw sockets. When the lamps are burning, care i 



uu.,w..e should be taken to see that the tilaments hang vertically 
and "are not horizontal. If the latter, the filaments 'sag and risk corning into contact with each other. 



82 324 Limelight Burner, Figure. for house gas and oxygen, or for hydrogen and oxygen, with 
reguS tap^^^^^^ lin^^ cylinder can be rotated and adjusted vertically by bevil gear. \Vith 



support and plate 

50964. Spirit Incandescent Burner, Figure. with pressure pump, manometer. pure nickel reflector 

and 4^double mantles . ^ • ^ : '^^^ this^bumer as pictureK 4 metres Square 'can' be'secured 
;ümp an^'h^W rabout 1 'atmosphe're. The construction differs fron, the .llustrat.on. 

Cl. 6447, 7113, 
7164, 3280. 
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82 329. 1:10. 



82 337. 1 : 6. 



Series Resistances for Direct Current Projector Are Lamps, Figure, Not adjustable, for fixing to the 
wall or Standing on the floor. 





65 


. 110 


150 


220 






50868 


50869 


50870 


! 50871 






' 15 


15 


15 


Q) 
X 


Price £ 


1. 0. 0 


j 1.15.0 


2.10.0 


4. 0. 0 




ListNo. 


50872 


50873 


50874 


50875 


o 




20 


20 


20 


20 


> 


Price £ 1 


1. 5.0 


1 2. 0. 0 


3. 0. 0 


5. 0.0 


o' 




50876 


50 877 


i 50877a 


50877 b 


3 
<Q 




25 


25 


25 


25 


C/) 

®. 

ÖT 


Price £ i 


1. 10. 0 


2. 10. 0 


4. 0.0 


6. 0.0 


o 


8 Resistances for Direct Current Projector Are Lamps, Figure, Regulation by handle, for fixing 
to tlie wall or standing on the floor. 


aft. Che 


Working pressure 




L 65 


110 


220 


3 


List No 1 


82325 


82326 


82327 


N 


Lamp Current 


Amps. 1 


7—15 


7—15 1 


7—15 


O 


Price ... 


. . . £ i 


2. 18. 0 


3. 9.0 


5. 15. 0 


ermar 


List No 


1 


82328 


82329 


82330 


Lamp Current 


Amps. 1 


10—20 


10—20 i 


10—20 


•< 


Price . . 


. . £ 1 


3.0.0 { 


3.13 0 1 


6. 2.0 




List No 


82331 


82332 


82333 




Lamp Current 


Amps. 


15—30 


15—30 ; 


15—30 




Price 




3. 4. 0 


3. 16. 0 


6. 12. 0 





Projector Are Lamps Transformers, with separate copper windings. A magnetic shunt built in automatically 

steadies the arc. 





50 cycles Monophase Alternating Current 


Workmg pressure . . . 


. . . Volts 1 


110 and 120 210 and 220 


380 


110. 120. 210 and 220 


List No 1 


82334 


82335 


82336 


82337 


Lamp (vurrent 




20 


20 


20 


20 


Price 




3. 10. 0 


3. 10. 0 


3. 10. 0 


4. 6. 0 


List No i 


82338 


82339 


82340 


82341 


Lamp Current 




25 


25 


25 


25 


Price 


. . . . £| 


L3. 14. 0 


3. 14. 0 


3. 14. 0 


4. 8.0 


List No 


1 


82342 


82 343 


82344 


82345 


Lamp Current .... 
Price 




30 
3. 16. 0 


30 
3. 16. 0 


30 
3. 16. 0 


: 30 

1 4. 12. 0 



Cl. 7160, 7161, 7ZU. 
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^ 50 996. 1:24. 51 007. 1 33 



^ 50878. Switchboard for connecting up the Projection Apparatus with the wall, Figure, can £ s. d. 

S be used for current of up to 30 amperes. Price without series resistance 1. 10. 0 

50 994. Stand for Projection Lanterns, size of top 90X45 cm, with band wbeel and gearing for 

vertical adjustment; table top is rotatory. Figur e 4.10.0 

This table top is intended for setting up Model A and B lanterns. Prices on application for other lanterns. ! 

50 996. Table for Projection Lanterns, with tilting top; size 100X50 cm, top of oak, body of 

pine, Figure. Price, without läutern 3. 0. 0 



Projection Screens. 

Projection Screen with Rolling-up Device by means of draw cord, Figure, the screen being of 
prepared pure white fabric, suitable for reflected light; for fixing ürmly on the wall, on the 
ceiling, or above the cornice of the blackboard frame. 

List No. 51006 51007 51008 51009 51010 51010 a 
Size m 2,5X3 3X3 3.5X3,5 4X4 4,5X4.5 5X5 
£ 2.10.0 3.0.0 3.15.0 5.5.0 7 0 0 9.5.0 

These screens have a dead white surface, are 3 m long without seam, and are kept above the cornice 
under waxed cloth strips, thus preventing their becoming damaged or covered with dust when not in use. 

Projection Screen with Metallic Coating, with draw-cord device for roUing up (cf. Fig. 51 007). 
for reflected light; for fixing firmly on the wall, the ceiling, or above the cornice of the 
blackboard frame. 

List No. 51011 51012 51013 51014 

Size m 2X2 2,5X2,5 3X3 3,5X3,5 
£ 3.0.0 4.5.0 5.10.0 7.0.0 



Cl. 3270, 2321. 
233, 282 
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51 032 A. 1:10 



51024. Portable Wooden Stand, Figur e, with Projection Screen, size 2,4X2 
-T..of "^^'7"'- ^^^'^ parts can be taken to pieces (Frick, Phys. T , Fiff 34^ 
Ol 025. — do., with screen, 3X3 m , s- 



51 032 B. 1:12 



4 m, of white linen, 

349) 



51026. — do-, with screen, 4X4 in 
61027. - Portable Wooden Stand with Projection Screen for roIHng up, size 2,5X3 m, Figure 

Auxiliary Apparatus for Projection Purposes 

(1 5M9. 6740. 
6t2«. »Ml 



£ s. d. 

3. 0.0 

4. 0. 0 
6. 0.0 
6. 0.0 



6. 0.0 
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82 346 A. 1:3. 82 346 B 1:12. 



51046. Megascope for Projecting opaque objects, Figure, large Model with illiiniinating lens. £ s. d. 
illuminatiiig mirror, achromatic Objective and erecting mirror silvered on tlie front . . 6. 10. 0 

For projecting wood cuts from text books. photo^raphs, the inside of a watch, etc. 

The apparatus is set up in front of the projection lantern after removins: the condenser. The lio^ht passes 
through the larpre lens on to the illuminating mirror, being thence projected on the opaque object, which is laid 
upon the bottoni of the apparatus. The objective and plane mirror above cast an image on to the projection screen 

82 346. Cinema Apparatus for use with the projection lantern, Figur es 82 346 A and B, with 
objective 42,5 mm diameter, focal length (as preferred) from 7 to 12 cm: automatic film winding 
device, automatic fire protector, with 1 collapsible and 2 fixed film reels holding 200 metres 
'abt. 650 ft. ) of film, including gear for fixing to the ^bench of the projection lantern . . . 10. 10. 0 
Extra price, if the apparatus is required with arms and reels for films 400 metres (abt. 1280 ft.) long j 0. 10. 0 



Cl. 3926, 6428. 
6694, 6399 





82 264,50 976. 1:12. 



61048 50 976. 1:12. 
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82 347. Simple Conical Light Shield 

82 349. 1 Top and 1 Bottom Fire-protection Drum for a film len^th of 400 metres 
82 350. Stopping Goar consisting of hand drive, vane protector, folding vane and adjusting knob, 
the cooling liquid ^'''''^^ "'"''^'"^ ^"""^^ '^^^ ^""^ preparing 

Microprojection with the Projection Microscope. 

''''UiTb«rexdrg"o'^e^ Microscopical Preparatlons, Figure, with rack 

iemonltiLt""'''^' ^""^ "''^ ^ tourmaline discs io enable polarisaiion phenomena tö be 

51048. -Thepreceding, with Micrometer Adjustment for high magnifications, Figure 

^^nlt in^ÄT"'''!""'''"^^^^*^ ^'th ^«^«-^^^ adjustment by rack and 

llVl. t '^"'''°^^y™*"^'«^t^''^crew: with stage cooled byflowing water 

...J n ^ tY' J'^^«'-*^«" the objectives and ?evolving diaphragm 

82 265. Ocular Tube for above ... e. f s 



£ s. d. 

0. 4.0 

1. 8.0 

2. 10. 0 



3. 18. 0 



4. 0.0 



82 266. Revolving Collar for 3 objectives 

82 267. Revolving Collar for 2 objectives 

82 268. Insertion Tubes for the objectives ......... h 



5. 10. 0 

0. 5.0 

1, 2. 0 
0. 16. 0 

0. a.'o 



Cl 375, 327$1, S76I, 
MM, 66M. 
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50 976, 82 277, 82 351. 1:10. 



50 976.82 277,82 351. 1:12. 



Objectives for the Projection Microscope. 

List No. 51049 
Hartnack Objective No. 2 

£ 0.18.0 



£ s. d. 



51050 

3 

1. 7.0 



51051 



1. 13. 0 



51052 

7 

1. 18. 0 



Cooling Tank, for continuous-flow cooling by water (Figur ei. fltted with good plate glasses. 

List No. 50976 50977 

Diameter of Condenser mm 102 and 122 152 

£ 2.0.0 2.10.0 



IKIicro-Projection with a Stand Microscope. 

8227L Microscope Stand for Projection and Microphotography, Figure, with microphoto- 
graphic stage and the usual condenser, coli apsi ble., Price. without lenses . . 

82 35L Device for fixing the microscope stand at various heights on tlie optical bench of the 
projection lantern, cf. illustration 

82 275. Erecting Mirror for fastening on the tube of the microscope stand 

82 276. Small reversing prism, only to be used with oculars 

82 277 Zoth's Cooling Device, for fixing to the microscope table, including fixing device, also 
two Sheet iron Containers with rubber tube and l stand for fixing one of the contamers. 
Cf. illustration 

Gl. ««87, ««40. 



20. lö. 0 



1. 12. 0 

2. 0. 0 
1. 0. 0 



3. 0. 0 
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82 352 School Cinema Apparatus (lllustrated), arranged for showing both cinema films and lantern 
Mides. ilus IS an independent piece of apparatus oii iron column with raising and lowering 
gear tor raanipulating tlie apparatus about a liorizontal plane. The projector portion. of excellent 
construction mcludes objective of 52,5 mm diameter. focal length 85 to 120 mm (as required) 

collapsible and two fixed film reels each Holding 400 metres 
U 280 tt.) ot film^ The optical portion of the lantern part of the apparatus has an objective 
S?;Vq"! - ^^'f' 350-500 mm as required, for glass slides 8.5X8.5 cm (about 

3 /,X3 /, ins.) or 8.5X10 cm (3V4X4 ins.), with holders and three Supports for same The 
hSiT ^ ^^"^ -^^^"^ ^^^''^ * *"Pl^ condenser 120 mm diam.. adjustable lamp 

d^nm 5 .«?"'^yo,™rf- T^^ ''^'^ "^'^^ ^1«° "^"^ ^»P bottom fire-protection 

^öo Ji'fi n tu^'^ ""^''^ P^"^ lampholder; one tubulär lamp for 

n^Lrff 1 ni^ volts The apparatus is fitted with complete Stopping Gear, inclEding 

or fo?nn nirc^H-'^T ^''''^ ''''''''' f««- voltV alternating current 
or toi 110 volts direct and alternating current 



82 353. Cinema Apparatus for Travelling Lecturers, (Illu 



£ s. d. 




lamps. complete Stopping Gear, including universarmotor, 1/13 HP. suitable for direct 
scrten ar?Si™ ''''''' ^ ^''^'"^ ^ '«'5X9,5 ft.^ and l 



39. 5. 0 



63. 2. 0 



Cl. 7152. 7161. 
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82 355B. 1:10 82 886. 

82 354. Incandescent Electric Lamp Episcope for projecting opaque objects such as picture post 
Cards, photos, drawings. book illustrations, etc.. coloured pictures in the same colours as the 
Originals. With two 400 watt incandescent lamps for 110 and 220 volts, mirror silvered on 
front, for pictures 3X3 m (OVjXO'A ft.). This apparatus can be connected to any lighting 
supply. It has a Petzval objective of 35 cm focal length (lllustrated). 

Model I, wIth spring base: £ 18.10.0. Model II, with ordinary base: £ 14.15.0. 

Area lighted: 15X15 cm (abt. 6x6 ins ). Current consumed: 8 amps. at 110 volts, about 4 amps.. at 220 volts. 

82 355. Incandescent Electric Lamp Episcope for projecting both opaque objects and lantern slides: 

with a 400 watt projector glow lamp for 110 volts. with double condenser 115 mm diam., 
for slides S'^XS'/«,' and BV.XlO cm fModel I), or condenser 150 mm diam. for slides 
9X12 cm (Model II), with Petzval objective 35 cm focal length (lllustrated). 

Model I: £ 11.15.0. Model II: £ 17. 15. 0 

Resistance for connecting to 220 volts Extra. 

82 356. Mirror Episcope for projecting opaque objects such as picture post cards, book illustrations. 
etc., with two 300 watt lamps for HO and 220 volts, with anastigmat, mirror silvered on 
front, and total refiexion paper screen 1,5X1.5 metres (4,8X4,8 ft.). Included is 3 metres 
(97, ft.) of flex, with plug and contact (lllustrated). Area lighted, 14x14 cm labout 6X6 ins.. 

Cl. 7169, 7168, 
7171, 7170. 



1. 0. 0 



7. 10. 0 






82359,82360. 1:9. 82362. 1:6. 

^^^"bonifmn«n.5''''*'''1® for projecting opaque objects such as picture post cards. photoffranhs £ s d 
can S Ttrp/.Q"/ V ?' .»""^able s lvered plane mirror in metal mount. with protectine ' 

I 15. 16. 0 

\ Pnce without Spherical Episcope 111.15.0 

8.5X8.5Tm'(inu2ater^ °' ' ""''^''^ ''''''' ^T"^ 8,5X10, and 1 

«„o., n- n . Pn^e without Spherieal Episcope ! 15. 10. 0 

''''piiXÄd) "'«■ arra„«e„,e„t for reversing ehe ! 

i 2. 16. 0 



Cl. 7197. 7195, 71M. 
7198. 7196 
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51 100 A. 1:10. 



51 100 B. 1:9. 



Apparatus, Supplies and Materials for General Use. 

:^ 51 100. Physical Work Stand (Edelmaniv^), Figures A and B, with case. Eegarding the employ- 1 £ s. d. 
< ment of tlie work stand, see Figure 51103. Price exklusive of the auxiliary paits shown I 
Z III Figiire 51103 (see No. 51103), of iron . 4 0 0 



JZ 

o 



The stand consists of a tripod with pillar, 8 brass cross claraps which can be firmlv claiiiped to the 
pillar, and s.>rae ebonite, glass, iron -and brass rods on to which electn)des, terminals, .^npports, ton^s and ; 
insiilatiM^r handles uiay be screwed. The stand can be placed either vertically or horizontallv. and is widely j 
used in physical Experiments, e. g., for setting up lenses and prisms and spectrum tnbes and ^ for experiments 
with Leyden jars. induction coils, etc. i 

51 101. — The preceding, of Brass, tripod of zinc 4. 10. 0 

51 102. — The i)receding. of Brass, with half as niany damps, holders and accessories again i 

as in foregoing I 6. 0. 0 

51103. Auxiliary Parts for Edelmann Work Stand, in arcoidance Avith Figni es 51 103 A and i 

51 103 B, p. 1358. I 

1. 2 Glass Tubes for Impact pressure of water 0. 10 

2. 6 Carbon Rods for demonstratinir the electric arc 0 10 

3. The stand, assembled as a Henley discharger serve^ for the Ignitlon of gun cotton 0. 0. 0 



4. Roget's Spiral and Bowl q q 

5. Reading Telescope (see also Fig. 51 103, No. 8) 112 

6. Glass Funnel with metal rod for igniting ether 0 2 

7. Glass Vessel with 1 carbon plate, 1 zinc plate and 1 copper plate f r ir k-^j- i p n ( rl] . . . . o. 

8. Scale for galvanometer readings (Telescope, see Xo. 5), with holder 0. 

9. 4 Lenses. 2 diaphragms. for niakinjj: up a Galilean, a terrestrial and an astronomical telescope as well as a 

microscope • ^ 2 

10. Lamp, slit diaphragm, lens and prism for demonstrating the spectroscope (Telescope. see Xo. 5) . 0. 10. 

11. 2 Spectrum Tubes, with hydrogen and oxygen 0 7 



0 
0 
0 

4. 0 
8 0 



Cl. 7138, 
96, 5366 



76 
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51104. Universal Stand (Bimsen's), massive construction, on iron foot, Figure (W D Fig 35 
~ ^'onsistiug of 1 Iron Stand, 2 Clamps with double sockets, 1 Retort Holder 
with double socket, 3 Rings with sockets, 1 Fork lor carrying Bunsen burner or Berzelius 
lamp, witli socket 

51 112, Bölling Stand, iron, Figure [\\. D, Fig. 34^ 



1. 2. 0 



Cl. 5488, 
5865,5656. 
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51 108. 1 : 8. 



82 363. 1 : 6. 




82 364. 1:10. 




82 365. 1 : iO. 



51 108. Precision Work Stand (Weinhold's) (W. D. pp.37and 38, Figs. 38-40), carefullv constructed, 
thus ensuring the accessory parts beiug accurately cind firmly clamped, Figure 

The stand consists of l iron tripod with rod, 2 brass sockets with pressure screws, 1 smali clanii) with 
socket, 1 large clamp with socket, 1 retort holder. 1 clanip for cylindrical or prismatic objects (Eig 39) 1 clamp 
for conical, wedge-shaped or pyramidal objects (Fig-. 40), 3 iron rods of 10, 30 and 50 cm length, 1 box for taking 
the accessories, 1 ring for funnels, 1 ebonite-rod for Geisslers tubes, 1 rod for suspendinff therraoraeters, 1 snppor't 
to allow of using the stand in horizontal position, 1 clamp for holding tubes and rods, 1 clamp with tonfrs. 



82 363. Adjustable Clamp, with filing Vice, Figure 



82364. Adjustable Support, Figure (Ztschr. f. phys. u ehem. U. 24, 1911, p. 194). This is a very 
usefui adjunct enabling apparatus to be placed at any convenient height above the lecture 
table 



By nianipulating the handle the top table of the device (and the piece of apparatus on it) can be raised 
and lowered fractions of a millimetre. Maximum travel. about 20 ins. 

82 365. Gas-Heated Distilling Apparatus, of best construction, Figure, comprising tinned copper 
still holding 2,2 gallons ot water, with detachable top held to the brass wlieels by screw 
claraps. The cooling vessel, of tinned copper, contains a tin cooling coil. A gas burner is 
supplied with the apparatus 



£ s. d. 
3. 10. 0 



0. 4. 0 



8. 10. 0 



Gl 6268. 6680, 
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51244-51249. 1 : 10. 





82 366. 1 : 9 



51284. 1:11. 



82367. 1 : 14. 




82368. 1:14. 



51370. 1:14. 



Calibrated Glass Beils lor measuring gas volumes (M. T., Fig. 5), with clamping rings. Figure. £ 

without glass receivino- oyliiiders. 

51246a 51247a 51248a 51249a 

500 1(MM> 1500 2000 

360X55 450X^j5 470X75 5O0X80 
0.9.6 0.12.0 0.14.0 0.16.0 
51245 b 51246 b 51247 b 51248 b 51249 b 
0.1.0 0.1.10 0.3.6 0.5.0 0.8.0 | 

I 



s. d. 



List No. 
Capacity ccm 
Size about mm 
Price. eacli £ 



51244 a 

100 
220X30 
0. 7.0 



51245 a 

250 

280 X4n 

0.8.0 



Glass Receiving Cylinder: List No 51244 b 
Price, each: £ 0. 0. 10 



51 284. Hydrogen Generating Apparatus, Figure. ronsisting of 2 tiibiilated flasks. riibber hose, 
drying bulb with stopeoek and adjustable stage. The ai»paratus can be connected direct 
to the burner " 0. 18. 0 

82 366. Glass Bottie for storing distilled water, with lacquered iron wall bracket, Figure. The 
bottle is titted with a ground glass tap underneath, and a glass stopper on top. It holds 
about 3,3 gallons of water L 8. 6 

82 367. Powder Jars with wide neck, Figure, with grips or tlat stoppers of white glass. Price. 

unfiUed: 150 2(ii) 300 400 5oo looo ccm capacitv 

a) With Grips .... 3s.8d. 48.3d. 5s.5d. Ss.lOd. 6s.6d. 10 s. per 10 

b) With Fiat Stoppers 3 s. 8 d. 4 s. 3 d. 5 s. 5 d. 5 s. 10 d. 6 8.6 d. 10 s. per 10. 

If without Stoppers the bottles cost about half the price. 

! 

82 368. Botties for Liquids, with narro\v necks, with tall or squat stoppers, Figure. of white 
glass. Price, empty: 150 20o 3n0 400 öOO 1000 ccm capacitv 

a) With Grips .... 3s.3d. 3s.6d. 4 s. 10 d. 5s.4d. 6 s 7 s. 6 d. per 10 

b) With Fiat stoi.pers 3 s. 3 d. 3 s. 6 d. 4 s. 10 d. 5 s. 4 d. 6 s. 7 s. 6 d. per 10. 

51 370. Botties for Reagents or Powders, with enamel labels. burnt-in black or etched inscriptions, 
with tall or squat stopper> and wide or narrow openings, Figure. 

100 150 200 300 400 500 1000 grams capacity 

Is.ld. ls.2'/od. ls.3 ,d. ls.5d. Is.B'od. ls.8^od. 28.1d. each 

Prices 10% extra for brown or blue glass bottles. 



Gl. 6699, 6754, 

5875, 69871, 69375«, 6937"«. 
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51 468. 1 : f. 




51478. 1:8. 

Comparators, Longitudinal- and Circle Dividing Engines. 

Comparators and Longitudinal Dividing Engines. 

51 467. Comoarator for niles divided with lines, Figure • • • • • ; • 

T^Ztt uv to 1 m can be con>,.ared with this instrument. It n„»i>t> of an .ron bench and two rea- 
din« mt^^ .^copes'^can be moved alon^r V entire lenotb of this bencb. bein^ a so c.pable of lateral mot.on. One 
ni icroscope has a niicrometer evepieees witb movable line. the other a Fraunhofer micronieter. 

The bench U fitted with a table capable of lateral motion and upon whah the sjrip. htted w.th 
knife-etes re't The.se strips contain the scales that are to be compared. The support. of the stnps can be 
adjusted^vertically by micronieter screws. 

51468 Apparatus for Callbrating and Testing Thermometers (Comparators), Figure . . . . 

Two micrometrically adjnstable reading microscopes can be moved alon- the length of a horizontal rail. 

51478 Dividing Engine for lengths to 500 mm, carefuUy and massively constructed Figure 
with ITew o" I mm ,.iteh. arrangement on the drawing .neclianism for diawing the 5'"« and 

lO""» lonffer. and with reading microscope • • • • • • •,, ' . ' 

The niustration does not now repre.ent the drawing mechanism. this hay.ng been cons.derably impro.ed. 

Cl. 7098, 
425, 
3773. 



£ s. d. 
47.10.0 



17.10.0 



25. 0.0 
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51480_Longitudinal Dividing Engine for fine and coarse graduation, Fi^ure for len^th. tn 
350 mm, total length of machine 850 mm (Fr. pliys. T^chn. I 1 Fig 1963) ^ 



51480 a. 



i dem, for lengtlis to 500 mm, total length of machine 1,25 m 



82 369. 



Ungitudinal Fine Dividing Engine, Figure, for lengths up to 350 mm (13'/, ins) 
igth of the enffme 850 mm rahmit „,j+v, -..*x!_- V" " . \ '.- 



lengtl 



Total 



lifting gear 



82369a. 



D^crTplfo? improved cutting frame havü^g automatrc 

~J^'Z' *° Total length of the engine, 1,25 m (abt 4 ft ) 

used as comparators. ^^'^ ^•'^ '"^"^ ^'"^^ arrangement enables the engines to be 

Extra for Atting with two micrometer microscopes, one with Fraunhofer adjustable cross-wires 

82 369 b. Reading MIcroscope on süder, with Stand and holder 



£ 8. d. 

32.10.0 



37.10.0 



35. 0.0 
40. 0.0 



15. 0.0 
3.15.0 



Cl. 3623. 
7130. 



Max Kohl. Aktiengesellschaft, Chemnitz 



1363 





Circle Dividing Engines. 

51484. Circle Dividing Engine, Figure, witli plate 250 mm diameter, graduated on silver in Ve^ ^ ' ^ 

and graduations for tlie verniers, tangential screw and dividing drum, with Microscope, 

cutting frame with automatic lifting-gear, special arranged for silver graduations .... 46. 5.0 

51484a. — idem, with plate 300 mm diameter 48.15.0 

51485. Circle Dividing Engine, Figure, with plate 250 mm diameter, graduated on brass in \/,", 
without microscope. Description 37.10.0 

The circle is divided into 720 parts and has a tangent screw; one complete turn of thi's corresponds to V2^- 

51485 a. — idem, with plate 300 mm diameter 40. 0.0 

51487. Small Circle Dividing Engine, for rapidly making graduations for which too great an ac- 

curacy is not necessary 25. 0.0 

The brass plate, 250 mni in diameter, has a point-alidade of 860 and 400 points bored in so as to be i 
firmly held in any position. ' 

Cl. 7099, 
7117. 
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82370,82 371. 1:8. 




82372. 1:8. 



and ad,ius1ab e along tlns. to enable gradnations to be cut on i, clined surfaces as SeH ' 

Sit.?o'pe '''"^ without ! 

40. 0.0 

Extra Price for microscope with holder . . 

2. 10. 0 

"'''Woscope'FTi'I^^^ °" P"*' mm (12"): without 

55. 0.0 

Extra PrIce for microscope, stand and ball-and-socket joint 

' 3. 15. 0 

Cl. 7154, 
7153. 




Balances and Sets of Weights. 

Chemistry Analytical Balances. 

Analytical Balance with beam of hard-rolled sheet aliimimiim or gilt pliosplior bronze, Figure. The desigii 
of tlie beam ensures perfect rigidity. Axes and bearings of agate. Axis correcting device and compen- 
sated Suspension. Pans platinised or lieavily gilt. The beam and Suspension are arrested in succession. 
Patent Rider Displacing Gear. The balance is mounted in a higlily polished mahogany case, glazed, 
with balanced front shutter and side doors, and rests on a blark plate-glass base. This balance combines 
the latest improvements with absolute accuracy. 

List No. 82373 82374 82375 82376 

To carry grams 100 200 500 1000 

Sensitivity mg 0,04 0,05 0.1 0,15 

Price £ 12. 0. 0 13. 0. 0 16. 0. 0 20. 0. 0 

Prices without Rider Weights. For Rlder Weights and Sets of Weights, see pp. 1368, 1379—1382. 

Analytical Balance with short-armed triangulär Aluminium Beam and quick oscillating tongue, Figure, 
with round heavily nickel-plated brass columu, with arrestmeiit for beam and Suspension and device 
for shifting the rider wlien the case is closed. Agate bearings, pans gilt or i)latinised; mahogany and 
glass case? Front sliding door with counterweights, and two sidr doors. On dead black plate-glass base. 

List No. 82377 
To carry grams 5 
Pan diameter mm 35 
Sensitivity mg 0.02 
Price with gilt steel axes £ 7. 15. 0 

List No. 82381 
Price with agate axes £ 8. 5. 0 
Prices without Rlder Weights. For Rlder Weights and Sets of Weights, see pp. 1368, 1379-1382. 



82378 


82379 


82380 


50 


200 


1000 


50 


80 


110 


0.05 


0.1 


0.2 


9. 0.0 


11. 0. 0 


13. 5. 0 


82382 


82383 


82384 


9. 10. 0 


11. 15. 0 


14. 0. 0 



Gl. 7249. 7250. 




Analytical Balance, Figure. with yellow lacquered brass columu. with three releases. viz, for beam 
Suspension, and pans. Compensated Suspension; arc arrestment and axial correction The straight short- 
armed beam. formmg at tlie same time the rider scale divided into 200 parts, is made of well gilt 
hard brass or magnalium. Axes and bearings are agate. Pans are gilt or platinised. The balance 
18 also fitted with Patent movement for the rider which enables the latter to be lifted exactiy at 
right angles and renders it impossible for it to drop down again. The highly polished mahoganv 
case has a balanced front sliding door. side doors, levelling serews with supports, and is mounted on 
a black plate-glass base: 

List No. 82385 82386 82387 82388 

To carry grams 100 200 500 1000 

Length of beam cm 12 14 16 19 

Pan diameter mm 65 80 100 120 

Sensitivity mg 0.1 0,1 0,15 0,2 

Price£ 8.16.0 9.5.0 10.5.0 12.15.0 
Prices without Rider Weights. For Rider Welghts and Sets of Weights, see pp. 1368, 1379-1382. 



— idem, simple, with black burnished column and yellow lacquered beam, in glass case without side doors. 

List No. 82389 82390 82391 82392 
To carry grams 100 200 500 1000 

Sensitivity mg 0,1 0,1 0,15 0,2 

Price £ 7.15.0 8. 5.0 9.0.0 11.5.0 



82 393 Analytical Balance, Figure. with quick-swinging beam of aluminium or hard rolled sheet- £ s d 
brass. heavily gilt. The top edge of the beam, graduated. is for the use of 10 mg riders 
Agate axes and bearings, with triple release for beam, Suspension and pans. Eelease for i 
pans by special gear. Rider Olsplacing 6ear. Pans gilt or platinised. The balance is mounted 
in a highly pohshed maliogany and glass case, with balanced sliding door (front), back door black 
plate-glass base and bottom box with drawer. Capacity 200 g, sensitivity '/«o mg • • .' . 12. 15. 0 
Prices without Rider Weights. For Rider Weights and Sets of Weights, see pp. 1368, 1379-1382. 
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82 394. 1 : 9. 



61 531a -51 538 a. 1:5. 



o 



82 394. Analytical Balance, Figure, aluminium beam. graduated, suitable for 6 mg riders, with 
agate axes and bearings, triple release for beam, Suspension and pans. Release for paus 
by special gear. Rider Displacing Goar. The balance is mounted in a highly polished mahogany 
case with balanced sliding door (front», back door, on bottom box with drawer. Capacity 
100 g, sensitiyity V20 mg 



7. 10. 0 



82 395. — idem, but without release for Suspension and without back sliding door. Capacity 

100 g, sensitivity '/^o mg 6. 10. 0 

Prices without Rider Welghts. For Rider Weights and Sets of Weights, see pp. 1368, 1379-1382. 

Analytical Balance, also suitable for specific gravity determinations. Figure, with agate bearings, 
gilt or platinised pans, mahogany-glass case with front sliding door with conterweights, and 
two side doors, aluminium beam with quick-swing pointer, heavily nickel-plated brass stand 
on black plate-glass base, with rider slide when case is closed. 

List No 51531a 51532a 51533a 51534a 

To carry grams 5 50 200 1000 

Pan diameter mm 35 50 80 110 

Sensitivity mg 0,1 0,1 0,2 1 

Price £ 6.5.0 7.5-0 8.5.0 10.15.0 
Priccs without Rider Weights. For Rider Weights and Sets of Weights, see pp. 1368. 1379—1382. 

— idem, without iron or steel parts, agate axes. 



List No. 
To carry grams 
Sensitivity mg 
Price £ 



51535 a 51536 a 51537a 51538 a 

5 50 200 1000 

0,1 0,1 0,2 1 

6.15.0 7.15.0 9.0.0 11.10.0 
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82 396-82 399. 1:6. 



51 578. 1 : 5. 



82 401. 



1 : 2. 



Analytical Balance with half-length beam of be.^t hard brass, liighlv polished and lacquered. with 
two viz , for beam and paus Agate bearings and liiglilv gilt steel axes. End axes 

adjustable. Ihe pans are higlily platinised, and all other part.s' of the balance lacquered. 
Jlie ghuss case is of highly polished mahogany, with adjustable front sliding door and side 
doors, on support with two drawers. Displacing niechanism for the riders, plummet, levellinff 
screws and supporting discs., Figure 



List No. 82396 82397 82398 
To carry grains 50 100 200 

Pan dianieter cm 7 8 9 

Sensitivity mg 0,2 0,2 0,3 

Price £ 5.15 0 6.10.0 7.5-0 
Prices without Rider Welghts. For Sets of Welghts. see pp. 1379 -1382. 



Accessories. 



82399 

500 
10 
0,5 
8.5.0 



5163 



r Rider Weights, Figure, of aluminium, in dull walnut case with forceps, containifag 

L Z'fvT /o^o^^^ iTo/^ '^'^'^ the analytical balances i 
Nos. 82 373-82 399, 51 531 a-51 538a. The rider weights can easilv be recognised one from ' 
the other by the number of the rings: the 10 and 100 mg have each one ring underneath 
on each side: the 20 and 200 mg have each two rings, and the 50 and 50o mg each 5 rings. ' 
tase with 9 riders and forceps ^ 



'^^^vn?"!?!*'!^' ^?f?!?^ ^^^r^^ Determinations on liquids and solids. for analytical balances 
nntfit in 1 ^l^38a. Figure. owing to the height of the pans this 

outtit can only be used tor the balances to carry 200 grams and 1 kg 



tue glass .]ar (M. T., p. 103). 1 counterpoise each of 10 and 5 ^rams, 1 glass plummet. 



82 400. Gross Level, round form, nickel-plated. Figure 

82401. Longitudinal Level, nickel-plated. about 3" long, Figure 



6.0 



0. 10. 0 



0. 3.0 
0. 3.0 



ci. 
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82 402. IH 



Precision, Micro and Assay Balances. 



d. 



51 567. Decimal Rapid Äction Balance (Dr. Mach's). The high sensitivity of the quick-swiiighig 
balance remains constaiit even wlien used for very quick work. The balance has agate 
bearings and is mouiited in a polished glass case witli balanced isliding window and levelling 

screws Capai'ity, 100 granis; sensitive to 1 niilligrani Figure 5.10.0 

Tili- baUnce. based ou the principle of the inverted decimal l)alaiice, has complete and independent arrest- 
ment for the pans, to^rether with steadying device, thus enabling rapid Weichings to be done witlioiit iinpairing 
the accuracy. The ahuninium beam of the lonir-armed type has the pan at one ends for contaiiiiiig the sub- 
stance to be weiirhed, while the shorter arm contains the weififht pan and the taring cap The Suspension of 
the weiirht pan is titted with an arranirement wliich. when the balance is at rest, antomatically nnloads the 
knife-edcre. The steadying spriiiL^ titted under the pan prevents any oscillation taking place The Suspension 
on the iower arm of the beam only bears on the end knife-edge when the weight placed in the pan on the 
lonirer arm of the beam is Wo or more of the weight in the weight-pan. Weighing boats. which can he cali- 
brated by means of the tare or calibrating device, can therefore be tilled with the doirrd sul.>tanc»' until the 
Scale detiection shows that of the weight in the other pan has been reached. The arresiment requires no 

manipuiation. so that b<.th haiids are free for the other Operations, thus enabling weighings of the same quanti- 
ties to be carried ont quickly and accurately. 

82 402. Micro -Chemical Analytical Balance, Figure, with Microscope and small calibrating 
beakers, and a set of 9 accurately adjusted rider weiglits trom 5—100 milligramb; and tliree 
riders of 5 mg each for the scale; 4 small aluminium beakers (1 gram in weiglit), two attach- 
ments for suspending the weights and riders, two suspending wires. 20 cm of aluminium , 
wire IVi mm diameter. Carries 40 grams 15.10.0 

The balance beam is constructed of light alloy and is protected from heat rays by an aluminium plate. 
Tlie adjustiiii^: winir nuts for settinir the balance to zero are easily accessible. being litted at the point of the 
beam. and are nianipulated quit.' indeprndently of the sensitive adjustment litted underneath. The balance is 
fitted with two scales, one being movable for the microscope crosswires, and the one underneath this. visible 
and fixed. for the end of the pointer. To prevent the adjustment of the crosswires being displaced relatively 
to the zero poiiit. the po>iti(.n of the front slide is secured by two taper pins. The sharp-edged rider scale. 
of German silver. lias lOO accurately calibrated notches. The balance is in equilibrium when the 5 mg rider 
is in the tirst notch on the left. Displacing this one notch to the right represents ^ lo mir and causes a deflec- 
tion of 10 whole scale divisions on the scale visible in the microscope, so that whole milligrams (up to 10 mg 
and ^10^^^ of milligrams are read off on the scale by means of a magnifying glass. and ^ loo^'^^ of milligrams 
in the microscope. Thousandths of milligrams can be readily estimated due to the uniform and practically un- 
damped swing of the beam. 

The base-plate and case of the balance are made entirely of aluminium so as to prevent thermal effects: 
only the front sllding door bting titted with a glass plate. For the same reason. the arrestment and rider dis- j 
placing mechanism are htted with lenathening pieces and the right band side of the case is double-walled. The 
usual Upe of pans are replaced by small stirrups, and all attachments are used for the purpose of rider weiL'-hts. 
Small tare (calibrating! beakers can be placed between or under the stirrups. 

82 402a. — idem, but in polished mahogany and glass case instead of a metal case .... 13. o.o 
82 402b. 1 Pair of Stirrups with Pans, to enable the balance to be used as an assay or 

analytical balance 1. 5.0 
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82 403. 1 : 5 




82 404. 1 : 5. 




82 405. 1:5 



''^^an"S;L1'orv^'''tfv ^'^^r'- " ^^^^^ Balance for weights to 2 milligrams and for , £ 
an accuracy of A««o to milligrams. (Berichte der Deutschen Chemischen Gesellschaft. 
ÖD, Ao. lu, ana öö, Mo. 1. — Fr. physik. Techn. I, 2, Fig. 2251) 

82 403. Assay Balance, of excellent design and finish and maximum sensitivity. with aluminium 

enses in tront of bo h scales give very accurate and undistorted images and enable weiffhines 
to be read off quickly and accurately. Agate axes and bearings; 1 pair of small oTat S 
pans, twm nder displacement. The whole balance is heav.ly gil . C?oi le erand 1'?^ 
screws. The balance is mounted in a highly polished mahoganv and glass case \vS balanced 



s. d. 



6. 5.0 



^^^^tn??.f^ Balance with inverted tongue, beam of hard aluminium, insensitive to acid fumes 
and tem »erature changes. Agate axes and bearings; with a pair of small detachahiP nlaS.« 
pans. with double and sure rider displacement. The whole' balance f^eaJil^S u Ä 
Steel or iron parts and is therefore immune from magnetic disturbances. In a po shermahogTv 
and glass case with balanced front sliding door. on a black nlate ^lass l.a J InH 1 ' 

with cross level and levelling screws. clpacity Tg. sSi^^fy^ffnig' Fig^^^^ ''''' 

82 405. Assay Balance, simple pattern. with aluminium beam, all other metal narts heavilv nlaf^H 
prismafc axes, plane central bearing of agate, with half-roun^deSlrpls heavÄ 
In class case with ba anced front sliHino- Ha«. u , P""'' "eav"y gut. 



27. 0.0 



16. 10.0 



screws 



4.0 



Cl. 5463, 7260. 
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82 409-82 411. 1:12. 



51 561b. 




51 560 a 



Chemico -Technical Balances. 



Precision Balance, with pierced beam; agate bearings 
and knife-edges, arrestment for beam and :suspeii- 
sion, flat middle bearing, adjustable carriers for the 
beam; pliimmet and levelling screws; Suspension 
with double hook; detacliable paus. On polished 
mahoganj^ board with levelling screws, Figure. 

— idem, in polished mahogany case with adjustable front 
sliding window. on base with drawer and level- 
ling screw^s. Without Rider Displacement. Figure 



List No. 82406 
To carry grams 100 
Sensitivity mg 
Length of beam cm 
Pan diameter cm 
Price, lacquered 

List No. 
To carry grams 
Price. lacquered £ 



1 

21 

8 

£ 1.18.0 

82409 

luu 
3, 8. 0 



82407 

250 
2 

25 
10 
2. 2.0 

82410 

250 
3. 12. 0 



Chemico -Technical Precision Balance, with 
aluminium beam and brass stand (short 
beam), with arrestments for beam 
and Suspension, brush pan stops, 
Figures 51560a and 51561b. 



List No. 51558 a 51559 a 51560 a 



Precision Balance for heavier Loads, 

with Short aluminium beam and 
enamelled iron stand; arrestments 
for beam and Suspension, brush 
pan stops. 



To carry kg 1 
Sensitivity mg 10 

a) In Glass Case ... £ 5. 0.0 

b) On Box, with cornice £ 3.15.0 

c) On Board £ 3. 5.0 



82408 

500 
3 

29 
12 
2. 10.0 

82411 

500 
4. 0. 0 

51561a 

1000 
10 

5.10.0 
4.10.0 
3.15.0 

List No. 51562a 51563a 51564a 51565a 51566a 

20 
100 
12. 0.0 
10. 0.0 
8.15.0 



To carry grams 
Sensitivity mg 

a) In Glass Case £ 

b) On Box, with cornice £ 

c) On Board £ 



5 
1 

2.15.0 
2. 5.0 
2. 0.0 



50 
2 

3. 5.0 
2.15.0 
2. 8.0 



200 
4 

4. 5.0 
3.10.0 
3. 0.0 



3 

20 
6. 0.0 
4.10.0 
3.15.0 



5 

30 
7.10.0 
5.15.0 
5. 0.0 



10 

50 

9.10.0 
7.10.0 
6.10.0 



Gl. 7263, 7264, 
5498 . 5499. 
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82 412 82 422. 




82423. 1:6 



d. 



Precision Balance for Chemical and Physical Purposes, see Figure 51542. high sensitivitv aho 

iront blidiug AMiulow. Ihr piue does not mdude the anxiliarv parts illustrated see Nr 51545 

List No. 51540 51541 51542 51543 51544 

, P ^ t'^ii-y granis 100 20u 500 loOO 5000 

b Onlfr/'^ H V ^'^-^O-O 4.0.0 4.5.0 4.15.0 8 5 0 I 

I»^. » '>«;^ ^v'fl' levellmg screws £ 4. 0.0 4.10.0 4.15.0 5. 5.0 9.0 0 

C m CO relTcrrBLll!''^"'" '"'P"'' ^'^^^ ^'-"-^ Tliermometer 1. 0. o 

''"^'^^2? ?e^' ^'^L-t^^'^li^.^' -^.l^^^" f-t_sl,ding Window 



^Vilich may be 
fixed in any Po- 
sition) and witli 
levellino: screws. 



List No. 
To carry grams 
Sensitivitv mg 
Price . .*. .£ 



51546 a 

20 
1 

2. 5.0 



51547a 

50 
1 

2. 10. 0 



51548 a 

100 

1 

2. 15. 0 



51549a 

200 
2 

3. 0.0 



51550a 

500 
2 

3. 10. 0 



51551a 

1000 

4. 5.0 



Cl. 194. 3263, 
7265. 7266. 
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82424a-82428a, 1:8. 82429a 82433a. 1:10. 
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82 423. Laboratory and Scholars' Practice Balance, Figure on p. 1372, with black enamelled iron 
base and co'uiiin to whicli is fitted a damping device so as to bring the balance to rest quickly. 
The beam i.s brass, nickel-plated, and is divided into 100 parts. On the beam is a rider 
enabling weigliings up to 10 grams to be made without weights. Axes and Bearings are of 
best hardened steel. Witli prismatic axes and suspensions and hydrostatic pan, or connter- 
weiglit with two liooks. Carries 2 kg. Height of stirrup, 14"; pan diameter abont 6"; length 
of beam, 13". This balance is sensitive to 20 msr 



Chemical and Technical Precision Balance, Figure, with prismatic end knife-edges, double-hook 
stirrups; crosswise pans, with excentric arrestment, with Steel Bearings and Steel Axes. 



List No. 


82424 


82425 


82426 


82427 


82428 


To carry granis 


50 


100 


250 


500 


1000 


Sensitivity mg 


3 


5 


7 


9 


10 


Pan diameter cm 


7 


8 


10 


12 


14 


a) On polislied maliogany board without 
levelling screws £ 


1.8.0 


1.10.0 


1.13.0 


1.18.0 


2.3.0 


b) On polished maliogany box. with 
drawer, without levelling t;crews £ 


1.10.0 


1.12.0 


1.16.0 


2.2.0 


2.10.0 


c) In polished maliogany box with adjus- 
table front sliding window, on base box 
with moulding and drawer, without 
levelling screws 


£ 2.12.0 


2.18.0 


3.5.0 


3.14.0 


4.5.0 



£ s. d. 



2. 0. 0 



Chemical and Technical Precision Balance, Figure, with prismatic end knife-edges, double-hook 

Suspension, detachable paiis, with adjustable Supports for the beam, with plummet. Steel 
Axes and Steel Bearings. 

List No. 

To carry grams 
Sensitivity mg 
Pan diameter cm 

a) On polished maliogany board with 
levelling screws £ 

b) On polished maliogany box, with 
drawer and levelling screws . . £ 

c) In polished mahogany box with ad- 
justable front sliding window, on base 
box with moulding and drawer, with 
levelling screws 

Prices of the balances No. 82 424—82 433 with agate bearings and agate axes on demand. 



82429 


82430 


82431 


82432 


82433 


50 


100 


250 


500 


1000 


3 


5 


7 


9 


10 


7 


8 


10 


12 


14 


1.11.0 


1.13.0 


1.16.0 


2.3.0 


2.8.0 


1.13.0 


1.15.0 


2.1.0 


2.8.0 


2.15.0 


£ 2.16.0 


3.2.0 


3.9.0 


3.19.0 


4.10.0 



CI. 7267, 7268. 77 
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82 434-82 440. 1:8. 



82 453 -82 459. 1:8. 





82 441-82 446. 1:10. 



82 447-82 452. 1: 10. 



Taring and Precision Balances. 

Taring Balance, with round brass column, solid beam, and detachable pans, brass-lacquered, Figure. 



List No. 82434 
To carry kg 0,5 
Heiglit of bearings cm 36 
Pan diameter cm 14 
Sensitivity mg 25 

Price £ 1.10.0 



List No. 82441 
For balances to kg 1 

Price £ 0.12.0 



List No. 82447 
Price £ 0.15.0 

Precision Balance on enamelied Gast Iron Stand, with pierced brass beam and detachable pans. brass-lacquered 
r igure. r , ^ j 

List No. 
To carry kg 
Height of bearings cm 
Pan diameter cm 
Sensitivity mg 
Price £ 



82435 


82436 82437 


82438 


82439 


82440 


1 


3 5 


10 


15 


20 


41 


46 52 


57 


63 


71 


16 


19 22 


26 


29 


32 


50 


100 200 


300 


400 


500 


1.13.0 


1.16.0 2.0.0 


2.8.0 


3.0.0 


3.12.0 


two drawers, Figure. 








82 442 


82443 


82444 


82445 


82446 


3 


5 


10 


15 


20 


0.15.0 


0.18.0 


1.5.0 


1.10.0 


1.15.0 


82448 


82449 


82450 


82451 


82452 


0.18.0 


1.4.0 


1.10.0 


1.15.0 


2.0.0 



82453 


82454 


82455 


82456 


82457 


82 458 


82459 


0,5 


1 


3 


5 


10 


15 


20 


36 


41 


46 


52 


57 


62 


71 


14 


16 


19 


22 


26 


29 


32 


25 


50 


100 


200 


300 


400 


500 


1.4.0 


1.6.0 


1.8.0 


1.12.0 


1.18.0 


2.5.0 


2.15.0 



Gl. 7269, 7270, 
7271, 7272. 
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82 460-82 464. 1:6. 



82 465-82 468. 1:6. 



Precision Decimal Balances. 

Precision Decimal Balances, on polished hardwood board with set of weights let into board, 
iron enameled coliimn witli brass beam and brass paus, and quadrant scale, Figure. 



cast 



£ s. d. 



]jht No. 


82460 


82461 


82462 


82463 


82464 


Carries kg 


1 


3 


5 


10 


20 


Size of Scale between Stirrups, Ins. 


6'//' 


7V»" 


9" 


10'/." 


13" 


Sensit ivity grams 


0,1 

1.6.0 


0,3 


0,6 


1 


2 


Price £ 


1.12.0 


1.18.0 


2.8.0 


3.6.0 



Precision Rider Weight Decimal Balance, \yith 3 fixed (undetachable) rider weights and 3 scales 

for rapid and accurate weiglüng without weights, Figure. The sensitivity on the scale is 
Vio gram. The beam, stirrups and pans are of brass, and the stand iron, black enamelled, 
on nicely polished board. 

List No. 82465 82466 82467 82468 
Carries kg 3 5 10 20 

Price, lacquered £ 3.0.0 3.10.0 4.10.0 6.0.0 

Special Balances. Specific Gravity Balances. 
82 469. Weight for determining the specific Gravity of Solids and Liquids (as suggested by 
Drecker), Figure 

The shorter arm of the lever is titted, at the same distance 
as the tirst scale-division of the longer arm, with a well thought 
out Suspension device for supporting a hollow brass cylinder 
tilled with water. A weight, suspended at the scale division 10 
keeps the former in equilibrium. Into the hollow brass cylinder 
are fitted solid cylinders of lead. copper, brass, iron, zinc, 
beech, oak, fir, lime and elm wood and cork, in such manner 
that each of these exactly fiUs up the hollow. These small 
cylinders can be placed in the wire stirrup above the hollow 
cylinder The weight of water filling the cylinder is taken 
as the Unit, being represented by the large rider. When 
the cylinder is lilled with water, this rider is suspended 
at 1 in order to establish equilibrium. As other riders of 
i/ioth and Vioo^^ supplied, the specific gravities of the 
cylinders of metal or wood can be accurately determined to 
two places of decimals. Liquids can be poured into the 
hollow cylinder provided they are not likely to attack the 
brass. The apparatus includes a sinker, so as to enable it 
82469. 1:5. to be used as a Mohr balance as well. 



4. 5.0 




Gl. 7273, 7274, 77* 
7275. 



1376 



Max Kohl, Aktiengesellschaa^t^ 




Q) 
X 

o 



> 



CO 
CD 



3- 



o 

3- 
o 

3 
3 



O 

CD 

3 



51 574. 1 : G. 



51576. 1:6 



s. d. 
6. 0 



1.18.0 



51573. Single Arm Balance (Westphal'sjfor specific gravitydeterminations, Figure, with adjustable, 

lacquered br^^^^^^ can be determined to 4 places of decimals. The following 

pertain to the balance: 1 glass plnmmet, 1 Keiniann flask with thermometer stopper, 1 counterpoise, 8 riders, . 
1 pair forceps and 2 platinum wires, case and instructions. j 

51574 Specific Gravity Balance (Möhrs), Figure, with arrestable stand and pans for ordinary i 

wekhinffs, of lacquered brass with accessories illustrated, Description . • • ^^-^ 

This ' balance lerves for determinin^ the specific gravity of liqnids and solids to 4 decimal places. All 
parts can be placed in the lock-up drawer of the support. 

51 575. — idem, with nickelled brass parts 

51 576 Specific Gravity Balance, Figure, both arms graduated, with adjustable stand with support 
and with spring arrestment, the latter being actuated by lightly pressing the knob a The 
central bearing and arrestment are of agate. The lock-up drawer is arranged to take the 
entire balance and the lower base has levelling screws. 

Price, including accessories illustrated, balance lacquered 

51 577. — idem, the balance nickelled 

51 579. Hydrometer (Reimanns), Figs. A and B, for determining the specific gravity of Hquids 
with a 1-gram patent body and a pan for use as Substitution balance, resting in polislied 

box, with 2 glass jars • 

51 580. — idem, in glass case 



0.0 
3.0 



1. 10. 0 

12. 5.0 



Gl. 7277, 198, 199, 
7276, 54»7. 
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51582. 1:12. 



51586. 1:10 






51 614. 1 : 10. 




51 588. 1 : 8. 



51589. 1:8. 



82 470-82472. 1:9. 



Hydrostatic Balances and Fiat Balances 

Hydrostatic Balance, Figure 51 582. 

List No. 
To carry kg 
Sensibility mg 
Price £ 



51582 

2 

20 
4.0.0 



51 583 

5 

50 
5.0.0 



£ s. d. 



51581 

1 

10 

^ 3.10.0 -.W.W 

Giinraetal Beam working on brass pillar, with beam arrestment. on mahogany board with two long and 
one Short brass pans and adjustable plate stand. Axes working on stones. 

Hydrostatic Balance, sufficient where demands are not great, Fig. 51586. 

List No. 51584 51585 51586 51587 

To carry grams 100 250 500 1000 

Price £ 0.13.6 0.14.6 0.17.0 1.0.0 
51588. Hydrostatic Balance, to carry 250 grams, Figure, with beam adjustable in an up-and- 
down direction, 2 pans with long stirrup and 1 pan with short stirrup. brass bodv, jar and 
plummet (for explaining the Archimedian principle) and with set ot' weights from 1 mg to 

200 grams. The balance indicates 5 mg 1.10.0 

51 589. — idem, without above-named accessories, Figure, with 3 pans l. 0. 0 

Fiat Balance, Beranger system, Figure 51614 (M. T., p. 28). 

List No. 51612 51613 51614 51615 51616 
To carry kg 1 3 5 10 15 

Price £ 0.16.0 0.18.0 1.0.0 1.5.0 1.12.0 

Fiat Balance, Roberval system, with flat brass pan and cast-iron base, Figure. 

List No. 82 470 82471 82472 
To carry kg 1 3 5 

Price £ 0.8.0 0.10.0 0.12.0 

Gl. 201, 3262, 

5487, 

7278, 3793, 7279. 



51617 

20 

2.0.0 
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51609. 1:8. 



List No. 82473 82474 

Size of slab cm 40X28 50X36 

To carry kg 25 50 

Price £ 1,18.0 2.5.0 



82475 

60X44 
100 
3.0.0 



'*''''^7ated*'l«lP<f"rH' ""h"^""* •^T''*^'- ^^'^ accurately constructed, mechanism in closed case, 
plated scaleb and rider weights, Figure; all other parts enamelled. 



List No. 82476 

Size of slab cm 32X23 
To carry kg 10 

Price £ 2.10.0 



82477 

32X23 

15 
2.16.0 



82478 

40X25 

20 
3.6.0 



^^^^t '"/nr?" (German "rapid" balance), Figure accuratelv divided 

to 500 grams, compactly constrncted for demonst?ations and weigh^ings 'in 

51605. Bridge Balance for 200 kg carrying capacity (M. T , p. 28), of oak 

Hand Balance with round Horn pans, Figure 51609. 



List No. 51606 

Length of beam cm lo 

To carry grams 5 

Price £ 0.2.6 



51607 

13 
20 
0.3.3 



51608 

17 
50 
0.4.0 



51609 

22 
200 
0.5.0 



51610 

30 
500 
0.8.6 



51611 

35 
1000 
0.12.0 



1.16. 



2. 0. 



Ol. 7280,7092, 
7281, M90. 
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51 645. 1 : 3. 



82479. 1:3. 



Analytical Weights. 

These weights, for accurate physical and chemical use, are adjusted so as to agree among each 
other, and with the Standards of the Physikalisch-Technische Reichsanstalt (the German 'National 

Pliysical Laboratory"' ), C'harlottenburg. 

List No. 51621 51622 51623 51624 
20 
51 
1.0.0 



From 1 mg to grams 10 
Comprising altogether grams 31 

Price per Set £ 0.18.0 



51625 
200 
501 
1.17.0 



51626 

500 
1001 
2.7.0 



51627 

1000 
2001 
2.19.0 



50 100 
101 201 
1.3.0 1.8.0 

The weights, with ivory forceps, are contained in a neat mahogany box; in the sizes down to 1 gram 
they have small knobs screwed in: they are made of brass, gilt and are each inserted in yelvet. The fractional 
gram weights from 500 to 10 mg are placed linder a thick glass cover. 

The sets Nos. 51621 to 51627 can also be supplied at the same price platinised instead of gilt. 

Analytical Weights, somewhat simpler construction. accurately calibrated, Figure 51631. 

List-No. 51628 51629 51630 51631 51632 51633 51634 

From 1 mg to grams 10 20 50 100 200 500 1000 

Comprising together grams 31 51 101 201 501 1001 2001 

Price per Set £ 0.12.0 0.13.6 0.15.0 0.17.0 1.3.0 1.9.0 1.18.0 

The weights, together with brass forceps are contained in a polished mahogany case; in sizes to 1 gram 
they are made of brass with heads screwed in and are gilt; the fractional grammes, of German silver, are 
under glass. 

We also supply sets Nos. 51628—51634 at the same price platinised instead of gilt. 

51 645. Precision Fractional Gram Weights, extra-fine calibration I, from 1 mg to 500 mg; 5, 2 

and 1 mg of aluminium, the remainder of pure nickel, in mahogany case with lid and forceps, 

Figure 

82 479. — idem, in simple mahogany sliding box, Figure, with forceps 



£ s. d. 



0. 5. 6. 
0. 4. 0. 



Adjustment of the following Precision Weights. 

The precision weights about to be listed are adjusted in accordance with the limits of accuracy laid 
down by the German Weights and Measures Act as far as it applies to precision weights, and this accuracy 
is quite sufficient for the use of apothecaries. 

For all analytical balances analytical weights are used. but these analytical weights are too expensive 
and too accurately adjusted for technical balances, which are more sensitively adjusted than chemists, 
(apothecaries') scaies.. On the other hans, medicinal weights are not accurate enough. For this purpose, and 
for use as Standards at the local weights and measures Offices, two calibrations, I. and II. are inserted. 

The limits of error for these calibrations I and II, as well as the calibration corresponding to the 
medical weights, shown as calibration III, are given here. 



Gl. 7282, 7283. 
216. 7284. 
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X 

Ts 
o 



Limits of Error within which weights are guaranteed accurate: 

20 50 100 125 200 250 500 g 1 2 5 10 20 



Weights : 1 2 5 10 

Calibration I 0,1 0,2 0,3 0,4 0,5 

Calibration II 0,6 0,8 1,0 1,4 1,7 

Calibration III 2,0 3,0 4,0 6,0 10 



0,6 
2,0 
15 



0.8 
3,0 
20 



0,8 
3,0 
25 



1,0 
4,0 
30 



1,0 
4,0 
35 



2,0 
5,0 
75 



50 kg 

4 7 10 ^0 50 250 mg 
10 30 50 80 150 500 mg 
150 200 400 1000 1500 2000 mg 



Weights: 1 

Calibration I 0,05 

Calibration II 0,1 

Calibration in 0,1 



Fractionai Gram Weights. 

5 10 20 50 



0,05 
0,1 
0,2 



0,05 
0,1 
0,25 



0,1 
0,2 
0,3 



0,1 
0,2 
0,4 



0,1 
0.2 

0,5 



The limit of error of 
Calibration I, amounting to 

Weights: 



100 


200 


500 


mg 


0,1 


0,1 


0,1 


mg 


0,4 


0,4 


0,4 


mg 


0,6 


0,8 


1,0 


mg 



the Precision Check Standards 1-50 milligramm is less than given under 



10 



20 



50 



mg 



0,01 0,02 0,025 0,05 0,05 0,05 mg 



> 
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CD 



O 
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Precision Gram Weights. 

Precision Weights, extra-fine calibration I, in polished pear-wood box with forceps the erams bein^ of nhn«r>nr 
bronze, the tractions of German silver, under glass, all the "twos" being iS duplicate FigTre 5^^^^^^^^^ 

ListNo. 51639 51640 51641 51642 51643 a 51644a 

Imgtog 20 50 100 200 500 1000 

PriceperSet£ 0.7.0 0.8.6 0.10.0 0.15.6 1.2.0 1.10.0 

^"^ 'l^"'^'-^««» Figure 51 649, in polished beech box, with forceps of nickelled 
r 10otÄsll?r^0^^g^^^ -^^^^^^ ^' O-O^g inltlätel 

^ . 10 Ji^to^^g 

PnceperSet£ 0.4.6 0.5.0 0.6.0 0.9.0 0.12.0 0.17?0 



Cl. 7285, 7286. 
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Precision Weights, with fine calibration II. in polished beech block case. with forceps, of brass, 
nickelled. the fractional grams of German silver, without glass. The 100, 10, 2, O.l grams 
are in duplicate. Figure 51655. 

List No 51652 51653 51654 51655 51656 51657 
100 mg to g 20 50 100 200 500 1000 

PriceperSet£ 0.3.6 0.4.6 0.5.6 0.8.0 0.11.6 0.16.6 

Precision Weights, with calibration III, in polished beech block box, of nickelled brass, the 100, 
10 and 2 grams being in duplicate. Figure 51 662. 

List No 51658 51659 51660 51661 51662 51663 

1 g to g 20 50 100 200 500 1000 

Price per Set £ 0.2.6 0.3.0 0.4.0 0.6.0 0.8.6 0.13.0 

82 480. Precision Weigiits, with calibration III. in pear-wood block, 10 mf-200 g, nickel-plated 
brass: 10; 20; 20; 50; 100; 200; 500 mg. 1; 1; 1; 1; 2; 2; 5 5; 10; 10; 20: 20; 50; 
100- 200- 200 g For the fractional grams. a brass inset, is fitted m which the tractional grams 
rest'in round cavities, and from which they can easily be removed with the fingers without 
the necessity of using the tweezers, Figure 

This set of weights is specially intended for the 1 kilogram taring balance, the size enabling the weights 
to be placed in the drawers of the 1 kg box. 

Precision Weights, with calibration III. in sliding box with forceps, nickelled, the "twos" being 
in duplicate. Figure 51 666. 

List No 51664 51665 51666 51667 
1 mg to g 1 2 5 10 

Price per Set £ 0.2.0 0.2.3 0.2.6 0.2.9 



£ s.d. 



0. 7. 6 



English Precision Weights. 



Set of Enalish Troy Weights, in polished beechwood blocl<-box, with forceps. These weights are of 
nickel plated brass, and, from 10 grains to O l grain. of German silver, and under glass. Figure. j 

List No. 82481 82482 
0,1 grain to grains 600 1000 
Price per Set £ 0.7.0 0.8.6 



Cl. 7287, 7288, 

7289, 7290, 7291. 
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82486-82 494. 



Precision Weights, with calibration IH, in polished walnut case, upholstered plush. witli fork and 
forceps, nickelled, the -twos" being in diiplicate. Figure 51 670. 



List No. 
1 gram to kg 
Price per Set £ 
Precision Weights, same construction as Nos. 
fine calibration T, Figure 51 674. 

List No. 
1 g to kg 
Price per Set £ 

Calibrated Iron Weights. 

List No. 51676 51677 51678 
100 200 500 g 
Fach £ 0.0.7 0.0.8 0.0.9 



51669 51670 51671 

2 5 10 

1.17.0 2.17.0 4.12.0 

51 669—51 671, but of Phosphor Bronze, with extra- 



51673 

2 

3.3.0 



51674 

5 

4.13.0 



51675 

10 

7.10.0 



kg 



51679 51680 51681 51682 51683 51684 

1 2 5 10 20 50 

0.11.0 0.1.4 0.2.8 0.4.5 0.9.0 1.0.0 

Precision Fractional Gram Weights. 

Fractional Grams, German Type (in accordance with Regulation ot the Standards Coramittee of the 
(rerman Empire. 24^^ December. 1884-, 500-50 mg of German silver; 20, 10, 5 2 1 
ot alummium, with raised numbers. Figure. ' ' 

82 483. 100 of each sort, uncalibrated .... 

82 484. 100 assorted, uncalibrated .... 

82 485. 1 Weight, uncalibrated 



mg 



£ s. d. 



0. 3.0 
0. 3. 6 
0. 0. 1 



.. i u . . » Precision Gram Weights, Calibrated to Precision Accuracv. 
Uncalibrated Brass Weights, nickel-plated, Figuro ^ 
List No '^^"'^ * 



Each, £ 
— idem, of Phosphor Bronze 

List No. 
Each £ 



82486 82487 82488 82489 82490 82491 82492 82493 82494 82495 82496 82497 82498 
AA^ ^£ 10 20 50 100 200 500g 1 2 5 lOk^ 

X'r bSoSzJ ^'^^ ^'^'^ 1.0.0 1.17.0 

^nfi fn^o fn^i ^2504 82505 82506 82507 82508 82509 82510 82511 

0.0.1 0.0.2 0.0.2 0.0.4 0.0.4 0.0.7 0.0.11 0.1.8 0.3.6 0.6.7 0.15.0 1.10.0 3.0.0 



Gl. 



223. 
7292, 
7293. 
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51593. 1:11. 



51 594. 1 : 8. 



82512. Demonstration Balance for Chemical and Physical Lecture Work, Figure. This balance 
carries 1 — 2 kg, is sensitive to 10 mg, and has beam arrestment, steel axes on agate bearings, 
each with 1 pair of accurately tared experimental glass cylinders containing about 2 litres, 
tared. plane-ground-glass discs for closing tlie cylinders, and hardened liorseshoe magnet with 
Wide poles. The scale can be read at a fair distance away to O.Ol with 1 kg load in each pan 

This balance is used, inter alia, for demonstrating increase in weight due to oxidation, the weight conditions 
of gases, the atmospheric air, and for specific gravity determinations, etc. 

51590. Demonstration and Hydrostatic Balance, Figure, with 2 weiglits of 200 g and 1 weight 
of 100 g, also 2 long and 2 short pans, Description 

The balance is 60 cm high, fitted with rigid pillar and is very sensitive for its size. The deflections 
are large and can be read from a distance. ^ . . 

The balance permits of explaining: distribution of the lever - shifting of centre of gravity - increase 
and decrease of sensitivity on lengthening and shortening the lever - results of placing the Suspension axes 
above or below the central axis - testing the balance for proportionality - adjusting the inequality of arras 
- correct weighing with an unequal arm balance - determining the error of the lever - use of balance for 
determining the spezitic gravity of solids and liquids. ^ , , , , 

The balance can in addition be used as a tare balance for loads to 1 kg. 

7295,3791. 



£ S. d. 



7. 0.0 



7.10.0 
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51 595. 



51597-51600. 1:10 

51593. Large Demonstration and Hydrostatic Balance, 
Fi g in e. on page 1383, Description 

The balance is 1,10 m hiüli and has a sensitivity of 10 rag 
on each side vvith its maximum load of 5 kg, thus rendering it 
suitable for use as an ordiiiary balance. 

The balance has excentric arrestment, rider scale and two 
pans of different sizes; as the snspenders are exactly equal the 
smaller pans can be snspended instead of the larger. 

The beara has two pointers and the pillar two scales, one 
^ , of each of these facing the lecturer and the other the audience. 

Ihe foUowing mstnictive experiments, amongst others, may be carried ont with the balance: 

a) Equal and unequal arm balance with long pointer; d) Lengthening a lever arm; 

b) Weighing with the rider scale; e) Shifting the line of axis above or below: 

c) Equal arm balance with short pointer; f) Hydrostatic Balance. 

51 594. New Demonstration Balance, BuflTs, Figure on page 1383 (W. & E. phys Prakt Fig* 29) 
Description . . 

1. The knife edges carrying the pans can be brought into the sarae plane as the central knife edo^'e or 
be removed from the latter. 2. The centre of gravity of the beam can be displaced, and 3 the len^th of the 
arms of the beam can be varied. 

51595. Chemical and Hydrostatic Demonstration Balance (Schwedoffs), Figure (Ztschr f d phvs 

u. ehem. U. 16, 1903, p. 321. — Frick. Phys. Techii. II. 1. Eig 2128) 

In Order to obviate the tedious selection of suitable small weisfhts and the inconvenience of lavinir' the 
rider on the beam during the lecture, and to facilitate readina: from a distance, a spring pointer is tirmly^tixed 
to the beam of the balance, this pointer being arranged in front of a semi-circnlar scale. In using the balance 
the weight to be determined is lirst obtained roughly by adding tare weights to the pan; the fine pointer is 
tnen guided by band over the scale, this motion causing a small knob, fixed in front, to move in the corresponding 
mrection until the beam has reached the State of equilibrium. In this position the fine pointer shows the fractions 
With the aid of the arresting fork it is possible to support both arms of the beam at once or each separately! 

51 596. Weighing Pan for hydrostatic experiments. for preceding balance 

51 597. Demonstration Indicating Balance (Hartrsl Figure. suitable for a large number of experiments 
m statics. mechanics and electro-mechanics (Ztschr. f. d. phys. u. ehem. U. 10 p 127) for 250 
and 500 grams ränge, without accessories . . 

m.cm.P^ol'f^^'*'!-^ ^i"* surement experiments as to adhesion and cohesion of liquids,* friction, stability. 

solM^ and liS demonstrating Archimedes' principle and for determining the density of 

51598 Simple Accessories for Balance No. 51597: 1 adhesion plate (glass). 1 tribometer with 
slider. 1 glass jar and 1 glass flask. connected together bv rubber tubing; 1 plunger, 1 holder 
with wire clamp. 1 massive iron cylinder, see Figure, Description 

51 599 Further Accessories for Balance No. 51597: 1 floater. 1 glass jar with syphon, 1 beaker 
1 hollow cylmder, 1 solid cylinder. 1 sheet metal plate, 1 wood block (cf. Ztschr. f d phys' 
u cnem. U. 8, p. 207); in addition, for experiments on the dependence of wind pressure on 
tlie shape of the impressed surface and the dependence of the resistance of a liquid against 

'\ ^.•'^""'^^ '^^'^'^^ ^ ^^'^ ^^PP^^^- ^here is also comprised 

boto/s~u^LrÄn ■'«.rn.imng the de„s% of p„lver„lent 



^^^^attL'S JjiJ^""' ^'V' ^''^ '^'""^ iron cylinder, for experiments on magnetic 

attraction. Accessory for balance No. 51 597, see Figure, Description ...... 



£ 
12. 



s. d. 
0.0 



6. 10.0 



0. 5.0 



3. 15.0 



1. 5.0 



0. 15. 0 



Gl. 3265, 3266. 
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82 515. 1:5. 

Torsion Balances. 

The Torsion Balances, Figure, used for the rapid determination of small and the smallest weights, 
are used particularly tor frequent weighings wliich follow at quick intervals, i. e., in spinning mills, weaving 
mills, textile test laboratories, paper mills, Chemical works, drug manufacturers factories, and sometimes 
for blood tests. The rapidity of tlie weighing Operations, which are extremely accurate, is achieved by 
immediate and practically dead-beat Operation of the beam, combined with the pointer which enables the 
desired weight to be read off rapidly on a scale. Description. 

The balances can also be supplied with two ranges of measiirement. the principal scale, diie to the suppression of the zero 
point, commencing at ha^f its maximum, while a secondary scale contains the values from zero to half the maximum. In this 
case a comparison weight. corresponding to half the maximum of the principal scale, is supplied with the balance. The weighings from 
zero upwards are then carried out by suspending on the balance the comparison weight and the material or substance to be weighed. 

For weighing granulär or pulverulent substances, smail pots or pans of German silver or aluminium are supplied to order; 
and for weighing of fibre, yarn or similar material, wires, etc., a small compensating hook of the same weight as the pan or pot. 

The metal base, column and housing of the balance are enamelled black, and parts subjected to wear are nickelplated. 
A pair of tweezers with ivory jaw is also supplied in a pasteboard box. 



List 
No. 


Range 
Milligrams 


Value of a Scale- 
Division mg 


Price 
£ 


List 
No. 


WithlnitialValues 
suppressed 
Chief Range, 

mg 


Secondary 
scale 

mg 


Value of a Scale- 
Division of the 
Principal Range 
mg 


Price 
£ 


82513 


0—30 


0,1 


7.10.0 


82517 


30—60 


0—30 


0,1 


8. 5,0 


82514 


0—100 


0,2 


7.10.0 


82518 


50 — 100 


0—50 


0,1 


8. 5.0 


82515 


0—500 


1 


7.10.0 


82519 


250—500 


0—250 


0,5 


8.10.0 


82516 


0— KiOO 


2 


7.10.0 


82520 


500 — 1000 


0—500 


1 


8.10.0 



; £ s.d. 

82 521. Fiat German Silver Container, 9 mm Diameter ' 0. 3.0 

82 521a. Hemispherical German Silver Pot, 8 mm Diameter 0. 3.0 

82 522. Larger radiused Aluminium Pan, 19 mm Diameter 0. 3.0 

82 523. Compensating Hook 0. 3.0 



82 524 Micro-Balance as suggested by Prof.Kisch, Figure, for quickly making a series of weighings, 

ränge 9—300 mg, sensitive to 0,5 mg. This balance is portable, is lightly constructed but 
very steady. It has folding metal feet 

The balance is very suitable for making weighings in chemical laboratories, drug factories. and for 
apothecaries and paper and textile testing laboratories. 



8.10.0 



Ol. 7174, 7247. 
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82 525. 1 : 9. 



82 533 82 538. 1:9. 



82 526 82 531. 1:9. 

School Clocks. 

82 525. Schoo! Master Clock, witli strong spring action, 8-day, for working as many as 30 secondary 
clocks, Figüre. The clock is fitted in a lock-up oak case, and lias a silvered dial about 
10 ' diameter with excentric seconds pointer, and % second pendulum. Without Signalling 

de vice. Working tension for secondary clocks and Signals 8. 12 or 24 volts. Size approximately 
38"X14"X6V2" 



idem, with Signalling Device, Figure. 



With 24-Hour Signalling Wheel 


With 12-Hour Siernalling Wbeel and automatic 
Night Switch 




5 Minute / 

List Xo. 


Ujustment 

Price £ 


2V2 Minute 

List No. 


Adjustment 

Price £ 


For 1 Circuit 


82526 


8.6.0 


82529 


9. 5.0 


For 2 Circuits 


82527 


9.1.0 


82530 


10. 3.0 


For 3 Circuits 


82528 


9.8.0 


82531 


10.12.0 



82 532. School Master Clock, with automatic electric winding and weight-driven, for working as 
many as 30 secondary clocks. The clock is fitted in a lock-up oak case. and has a silvered 
dial about 10" diameter with excentric seconds pointer, and 74-second pendulum. Weight 
can also be raised by hand. Runs for 30 Hours. Size approximately 38''X14"X6V2"- Working 
tension for winding. secondary clocks and signals 8. 12 or 24 volts direct current. Without 
signalling device 



— idem, with signalling device, Figure. Size approximately 38"X14"X6 V«"- 



With 24-Hour Signalling Wheel I 


With 12-Hour Sipialliiiir Wheel and 
automatic Night Switch 




5 Minute Adjustment 

List \o. Prico £ 


2V2 [Minute Adjustment 

List No. l'rice £ 


For 1 Circuit 


82533 


10.11.0 


82536 


11.11.0 


For 2 Circuits 


82534 


11. 6.0 


82537 


12. 8.0 


For 3 CMrcuits 


82535 


11.12.0 


82538 


12.17.0 



Extra Price for Signalling Devices see p. 1388. 



£ s. d. 



X 

o 



CO 



o 
=r 

o 

zr 

CD 

3 
3 



5.17.0 ^ 



N 

O 
CD 

3 
fi> 



8. 2.0 



Cl. 7188, 7189, 7198. 
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82 540-82 545. 1 9. 



82 546-82 551. 1:9. 82 552-82 557. 1:9. 

82 539. School Master Clock witli automatic electric winding and £ « 
weight-driven for working as many as 30 secondary clocks. 

Tlie clock is titted in a lock-np oak ca^^e, and lias a silvered 
dial abont 10" diameter vvitli excentric seconds pointer, and 
a second pendulum. Weight can also be raised by liand. Runs 
for 30 Hours. Size approximatelj^ 133X36x17 cm. Working 
tension for winding, secondary clocks and Signals 8, 12 or 
24 volts direct currents. Without Signalling device . . . . 9.14.0 
— idem, size approximately 133x36X17 cm, with Signalling device, 
Figure. 



With 24-Hour Signallinir Wheel 


\Vithl2-HourSisrnalling Wheel and automatical Night Switch 




5 Minute Adjustment 

List No. 1 Price £ 


2V2 Minute 

List Xo. 


Adjustment 

Price £ 


For 1 Circuit . . . 


82540 12. 2.0 


82543 


13. 2.0 


For 2 Circuits . . . 


82 541 1 12.17.0 


82 544 


13. 18. 0 


For 3 Circuits . . . 


82 542 13. 4.0 82 545 


14. 8.0 


ling Clock, exciusively for working Signalling installations, with streng spring action, 8-day, 

Figure. The clock is fltted in a lock-up oak case, and has a silvered dial about 10" diameter 
and Vi-second pendulum. The time of signal can be varied from 10—25 seconds, and the 
siofnallin^ wheel is not under current. Size approximately 38"X 14"X6 V:"- 


With 24-Hour Sii^nallinir Wheel 


With 12-Hour Signallinir Wheel and automatical Night Switch 




5 Minute Adjustment 

List Xo. Price £ 


2V2 Minute Adjustment 

List Xo. 1 Price £ 


For 1 Circuit . . . 


82546 1 4.4.0 


82549 


5. 5.0 


For 2 Circuits . . . 


82547 1 5,0.0 


82550 


6. 2.0 


For 3 Circuits . . . 


82 548 5. 8. 0 


82551 


7. 0.0 



idem, with automatic electric winding and weight-driven, Figure, runs for 30 Hours, suitable 
for direct and alternating current. Working tension for direct current 8 volts, for alternating 
current 20 volts 



With 


24 Hour Signallinir Wheel 


With 12-HourSignallinor Wheel and automatical Night Switch 




5 Minute Adjustment 

List Xo. Price £ 


2V2 Minute Adjustment 

1 List Xo. j Price £ 


For 1 Circuit . . . 


82552 


5. 10. 0 


82555 


6. 10. 0 


For 2 Circuits . . . 


82 553 


6. 5.0 


82556 


7. 8.0 


For 3 Circuits . . . 


82554 


6. 14. 0 


82 557 


8. 5.0 



Gl. 7187, 7191, 7190. 
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82 562-82 565. 1:6. 





82 570-82 574. 1:6. 

Extra Price for Signalling Devices on Master Clocks £ « d 

and Signalling Clocks. i 
82 558. Automatic device for cutting off Signals on 

Sundays or any desired Aveek-days . . . . 2. 0. 0 
82 559. Automatic Reversing or Change-over Switch i 

from two circuits on Saturday and Monday, witli ' 

cut-out for Sundays 2. 5. 0 

82 560. For fitting in a press button 0. 2. 0 

82 561. For fitting in a cut-out 0. 2. 0 

Secondary Clocks in Matal Cases. 

All secondary clocks have polarised electromagnetic Systems and are arranged to run off primary 
batteries or accumulators. Where it is desired to run them off 110—120 volt supplies. the mechanisnt of 
the clocks must have a considerably higlier resistance and series resistances fitted. For tliese a suitable 
extra cliarge is made. Alternating or Threephase current is not suitable for directly driving secondary 
clocks, except through a rectifier which is used to Charge up accumulators. 

Secondary Clocks with 1 Dial, with sectioned zinc frames, protecting glass and bezel, Figure ^\Tiere 
the clocks are used ni tlie better type of room the zinc frames can be burnished copper colour, or 
enamelled white or in colours. 



82 566-82 569. 1:5. 



List Nü. 


Diameter of White Dial 


Price £ 


List No. 


Diameter of White Dial 


Price £ 


82 562 


20 cm 


1. 11 0 


82 564 


30 cm 


1. 15. 0 


82 563 


25 cm 


1. 13. 0 


82 565 


40 cm 


2. 10. 0 


ndary Clocks, with 1 Dial, with narrow Frames of Brass or Nickelplated Brass, for letting ir 
Switchboards etc. Figure. 


ito walls. 


List No. 


Diameter of Dial 


Price £ 


List No. 


Diameter of Dial 


Price £ 


82566 
82567 


20 cm 


1. 8.0 


82 568 


30 cm 


1. 13.0 


25 cm 


1. 11. 0 


82 569 


40 cm 


2. 7.0 



and chain Suspension, for corridon 
L^gt No. Diameter of Dial 



larger rooms, lecture-rooms etc., Figure. 



82570 



82^71^ 
82572 



30 cm 



With Non-transparent Dials || List No. 



40 cm 



50 cm 



4. 5.0 
5. 4. 0 



6. 15. 0 



82573 



82 574 



With transparent Dials 



6. 12.0 



8. 5.0 



Gl. 7241, 7192, 
724;i. 
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82575. 1:3. 




82576. 1:3. 




82577. 1:3. 




51692 51694. 1:5. 



0) 

c 

0) 



O 
X 



82 575. Precision Chronometer, Figure, running up to 5 minutes, ior obsening time-intervals ot 
10 seconds to 5 minutes, with long or short alarm Signal by bell from about 2 seconds 
before the desired period has elapsed 



The pointer is set to the desired tigure by turnin^ it with the special key siipplied, and the sanie Operation 
also winds up the Chronometer, so that it is not necessary to wind the latter separately. The alarm mechanism 
is operated, after setting the clock, by pressing the button in the middle of the bell, the time the bell sounds 
depending on the time the finger is kept on the button. While the bell button is being pressed, the pointer 
should not exceed the numbers 5 or 0 in either direction. For time observations of under 1 minute the pointer 
is first set by turning it to the right beyond the one minute mark and then setting it back to the desired time. 
Before the pointer is set, the side lever is pressed down to the position marked „Ruhe" (rest), being afterwards 
moved up to the position marked „Gang" (going) when the pointer has been set and the alarm mechanism wound up. 

82 576. — idem, Figure, running to 60 minutes, for observing time intervals of from 1 to 60 minutes, 
with Short or long alarm Signal for any given point of time set by the pointer .... 

The desired time is set and the alarm mechanism wound up in the same way as in No. 82 575. For time 
observations of below 5 minutes the pointer is first set at 5 minutes to the right (say, at „10"), and then wound 
back to the particular minute desired. 

82 577. Precision Chronometer with bell-signal, alarm-clock pattern, Figure, running for36hours, 

for observing intervals of time of from 1 — 60 minutes or beyond 



The ordinary clock and the alarm mechanism are wound up, as in the ordinary type of alarm clock, by 
turning the two keys in the direction of the arrows. For setting the Chronometer for time-intervals of from 1 
to 60 minutes, the pointer is set by turning a knob at the back in the direction of the arrow, pressure being 
aplied at the same time to the knob (button) on top of the clip. As soon as the pointer passes „()•* the bell 
rings, and can be switched off by lightly pressing on the clip button. For setting the Chronometer for time- 
intervals of Over one hour, the number of minutes exceeding the füll hour are set as above. 

51 692. Clock with 10-second Signal, for Laboratories, Figure, the clock gives a soft signal 
every 10 seconds 



51 693. — idem, with Half-minute Signal, Figure 
51 694. — idem, with Minute Signal, Figure 



£ s. d. 
0.16.0 



0.16.0 



0. 10.0 



Cl. 7166, 7165, 



6801. 



1. 2.0 
1. 0.0 

0.17.6 
78 
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82 579. 1:1. 



82581. 1:2 




82 580 



82 5/8 Seconds Clock, Figure. in oak case, for calibrations and other purposes, with nonmaffnet 
clockwork insensitive to temperature changes, with two dials, giaduated in 60 seconds and 
30 minutes respectively. Tliis clock goes eiglit days with one winding. Wood case about 

7 long, 5 Wide and 3\U" high 

The pointers are alternately coupled and uncoupled to the mechanism *by pressing down the left-hand 



ic £ s. d. 



6.18.0 



82 579. 



button, such connection and disconnection bein^ effected instantaneouslv, thus eliminating bulk 
determiuations. The pointers are brouglit to zero again bv pressing the right-hand button. 



errors in time- 



.«in?iltf.f! ^ ^ ^''^^ non-magnetic action, for laboratories, test-rooms, 

calibratmg and standardising msütutions. etc. The clock goes for 20 hon rs with watch 
one wmding. The working of the watch is very accurate. the winding device Se 
^h!L\";f zero being arranged independentlf of each othev 

X ..n „ * Started by pressing the buttou ^. tbe perceptible point of pressure bein/sliahtlv exceeded 

A second pressure on tbe button A stops the watch apain the subseqSent one setting it S and so T^^^^ 

82 579a. — idem. 



1. 3.6 



case, 
with 




a) Contactß broken at 10, 30, 60 seconds 
^) « n n V2' 1 and 2 minutes 



are for connecting the wires. 
c) Contacts broken at 1. 3 and 6 minutes 
^) n » y, 5, 10 and 30 



Ol 7156, 7318, 
7330. 7319. 
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82583. 



82584. 



82586 a. 1:2. 



82581. Revolution Counter, Figure (on p. 1390\ for accurately de termining- the number of 
revolutions per minute, average speed per minute, and linear velocities per minute after 
a time interval of 6 seconds. Arranged for measuring from 0—30000 revolutions 

The clockwork is wound up and tlie pointers set to zero by pressing on the lever-button projecting from 
the casing. After the tin^er has fonnd the point of resistance on the button, pressure is continued and increased, 
and the finger is suddenlv released, so that the lever projects at füll velocity from the casing. To indicate the 
direction of rotation of the measuring spindle and the pointer a black signal appears on the dial for clockwise 
rotation and a red signal for anti-clockwise. . . , , 

One revolution of the large pointer equals 1000 revs., or, when the measuring roller is inserted, it equals 
100 metres. One revolution of the small hand = 10000 revs. or 1000 metres when the measuring roller is inserted. 
Two further attachments, as well as the roller. are supplied with the instrument. viz : a pointed and a hollow 
attachment. Moreover. the triangulär axial point of the Instrument can be applied direct. 

The measuring roller, having a peripherv of 10 cm (about 4 "), is used for measuring the initial or other 
velocity of rotating cylinders and hollow bodies. It is also used in cases where it is impossible to get at the 
end of the shaft, andVhere the revolutions are calculated from the peripheral velocity in accordance with the 
following conversion figures: 1 complete revolution of the measuring roll = 10 cm. 1000 revs. = 100 metres, 
10 000 revs. = 1000 metres. 

82 582. — idem, suitable for measuring from 0 to 3000 revolutions. This instrument is specially 
suitable for use as a final counter for rapidly estimating the final speeds per minute of looms, etc. 

This apparatus onlv ditfers from the foregoing by its smaller dimensions. Each scale-division of the 
laro'e dial represents one Revolution, so that a whole revolution of the large pointer is equivalent to 100 revs. 
of the machine. and a complete revolution of the small pointer equals lOOÖ revolutions of the machine. 

82 583 Chronoscope, (Hipp's), Figure, running for 6 minutes, with celluloid dust-protecting 
case. Reading from Viooo tlis of seconds on upper scale and V,oths seconds on the lower scale 
This is an extremely accurate piece of apparatus for deterraining small intervals of time. It is used in 
the determination of the time of Vibration of tones, the velocity of falling bodies, the time of flight of projectiles. 
The instrument records accurately to 0,001 second. The arrestment is released mechanically by means ot two 
pull cords, or electrically by means of a double relay fitted on the back. 

82584. — idem, Figure, running iVo minutes. with celluloid dust case 

82 585 Demonstration Chronoscope for Lecture Rooms in universities, technical Colleges etc. The 
dial, about 18" diameter, is visible a great distance away 

82586. Recording Chronometer, after Jaquet, Figure, for recording on paper from V5 ths of 
seconds and whole seconds. In case 

82 586a. — idem, Figure, with two dials, for testing the accuracy of time records 

The lower lever sets the pointer to zero 



and the left-hand lever stops the mechanism. 



£ s. d. 



2. 7.0 



2. 7.0 



22.15.0 



17.10.0 



25. 15.0 



5. 0 0 
8. 5.0 



Gl. 



7159, 7158, 7243, 
7248. 
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82603. 1:3 82600. 1 2. ^ 

3 



Franke Burners. These are excellent burners with burner heads of extremely refractory special n 
fire clay, Standing up very well to oxidation, acids and chemical reagents. The head absolutely cannot q 
burn out. The gas and air are thoroughly mixed and perfect combustion of all combustible gases is ensured. 5 



i 


Size I 
(Small) 


Size 11 
(Medium) 


Size III 
(Large) 




. . mm 1 


20 


30 


43 


Laboratory Blue Flame Burner, Figure. with regulator ( List No. 1 


82587 
0. 5. 5 


82588 
0. 6.0 


82589 
0. 6. 7 


— idem, with air Regulator and Cock 


( List No. 
■ ( Price £ 


82590 
0. 6.7 


82591 
0. 7.6 


82592 
0. 8. 5 
82595 
0. 9. 4 


— idem, with Air Regulator, Tap and Pilot Flame . 


( List No. 
• \ Price £ 


82593 
0. 7.6 


82594 
0. 8. 5 


High Pressure Burners, Figure, with air regulator 


( List No. 
• ( Price £ 


82596 
0. 6.7 


82597 
0. 7.6 


82598 
0. 8.5 


Multi-Flame Franke Burners | 


3-Fiame 


4-Flame 


5-Flame 


6-Flame 


Ring Burners, Figure, Burner Size II with Tap | ^p^i(.e^£ 


82599 
1.10.0 


82600 
1. 14. 0 


82601 
2. 1.0 
82605 
1. 12. 0 


82602 
2. 10. 0 


Series Burners, Figure {^p^cfi 


82603 
1 0.17.0 


82604 
1. 5.0 


82606 
2. 0.0 



82 607. Laboratory Burner, Figure, for chemical factories and ehern ico-technical works, laboratory ^ s- d. 
and pharmaceutical werk; high est efficiency, large heating area, low gas-| 
consumption. Can be connected to any gas supply, and can be conveniently built into 

ovens and cookers, as illustrated 0. 8. 6 

When ordering, please give size of boller. 



Cl. 7322. 7324, 7321, 
7323, 7325. 
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51774a. 1:11. 



Dynamometer (Fischinger b), Figure (Fr. phys. Techn. I, 2, Fig. 3292—3295 [I, Fig. 457—460]). This i^ a 
Rotary Steelyard Dynamometer, being arranged between the driving macliine or shafting and tlie work 
macliine by a belt drive, so tliat readings can be taken by a jockey weight after deducting for the 
tensile force of the belt. 



List No. 


j Size 


For 
Capacities 
to HP 


For 
r. p m. 
to 


Tensile 
Force of 
Belt kg 


Belt 
Speed m. per 
Second 


Belt PuUey 

Diam. Width 
mm 1 mm 


Belt 
Thick- 
ness 
mm 


Weight of 
Dynamometer 
ab. kg 


Price 
£ 8. d. 


51773a 


0 


8 


1600 


30 


20 


! 

240 i 55 


3 


50 


40.0.0 


51774a 


1 


30 


960 


100 


24 


480 110 


4,5 


270 


70.0.0 


51775a 


i ^ 


60 


720 


200 


24 


640 i 230 

1 


6 


600 


100.0.0 



This apparatus is used for measuring the expenditnre of energy required for driving machines of all kinds, e. g., a loom, 
a spinning machine, wood planing machine, lathe. printing machine, etc., etc. 

The dynamometer is connected by belting between the prime mover or its transmission and the driven machine whose efticiency 
it is intended to measure. The measurement is carried out easily by simply adjusting a rider weight. The pull K exerted by the 
belt is read off direct on the rider weio^ht scale in kiloo^rams. In order to take care of the energ}' consumed by the dynamometer 
itself, a further measurement is eft'ected after the belt has been removed from the driven machine. Let the reading be represented 
by K'. The revolutions of the dynamometer are measured on a revolution counter fitted to it. Suppo.sing the revs. per minute are 
called n, then the number of horsepower consumed by the machine is given by the following equation: 

HP= 

In this e(iuation should be inserted the values K, K' and n as determined by the dynamometer, and the constant C corresponding 
to the size of dynamometer used. 

The special advantages of this dynamometer may be enumerated as follows: 

1. The elimination of Springs such as are used in dynamometers of other Systems. These Springs do not remain constant and 

are subjected to different degrees of centrifugal force varying with the revolutions of the dynamometer, so that they impair 
the correctness of the measurement. 

2. The high accuraey of the power indication, which is excellent even where small powers are involved. 

3. The apparatus is very conveniently set up for measurements, and very few preparations are necessary. 

4. The extraordinary ränge, reaching from the highest outpout of the largest model to the smallest powers. 



Cl. 6296. 6398. 
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82 608. 1 : 18. 




51800. 1:9. 





51810. 1:17. 




General Mechanics. 

(Motion and Forces). 

82 608 Fall Apparatus after Grimsehl, witli glass plate and timing fork, Figure (See: E. Grimsehl £ s d. 
Lehrbuch der Physik 1909, p. 28); for measuring the paths träversed at equal interils 

A recording tuning fork, set into Vibration, registers the vibrations on a freely falling blackened plate. 

51800 Tension and Acceleratlon Meter (Hrabowsky's) [Ztsclir. f. d. phys. u. ehem. U. 9, 1896. p 24- 
fnr 5i^,^. r ä ^^f/;'^ graphically demonstrating accelerated mStion' 

for demons rating the laws of fall, accelerated njotion on a horizontal path, equable mot on 
final velocity, and retarded motion. Descriptlon, Figure ....... . 



3. 0.0 



'^'^U^ni^Ä ^•'""«^ Figure, Simple, and 

82 609. Collapsible Fall Trough with Electrical Contacts, after Kolbe; Figure (Zeitschr f d 
phys. u. ehem. U., Vol. 26, 1913, p. 353), for verifying the laws of f^ll ^- ^■ 



5. 10. 0 



1. 10.0 



1. 0.0 



4. 10. 0 



ci. 



6295, 6S0S, 7200 
6Me. 




82610. 1:3 



51819. KInegraph (Engelmeyer's), Figure, for recording Compound motions^ ^ 1 7«? 

resultant/(Ztschr. f. d. phys. u. ehem. U. 9, 1896, p. 134; Fr. phys. Techn. I, 2, Fig. 3176), 
Description 

Of the two wheels of a carriage which moves along a rail. the right-hand rests loosely on its axis 
whereas the lef^hand wheel is firmly fixed to its axis. Upon the axis of the latter, or excentnal y to it, difteren 
Thaped d^cs m^^^^^ on to which a thread is wound when the carriage moves To the thread is attached 

a Sht tttted with " recording device, the weight travelling along a raii fitted to the axis of the loose wheel. 
Thrrfil can he ad^iiisted in its longitudinal direction, It is thus possible to show the paralle ogram of moveraents, 
LsÄ any nSn tude for the size and direction of the components. the motion of project.les. smusoida Imot.on 
rsTi uS) as the combination of a sine-osciUation and a uniform motion. Using other smtably shaped discs, any 
other curve in steady movement can he shown. (As regards the theory of these profiles, see "Journal de Physique, 
III., 1894, June, paper by Dr. Boleslas Mlodzieiovski.") 

51830. Parallelogramof Forces Apparatu8(Bertram's), Figure, entirely ofmetal (Fr. phys. Techn. I, 
2, Fig. 2154 [I, Fig. 114]), without weights, Description 

The apex of the parallelogram. about which the diagonal rotates, is formed by a horizontal pin. Above 
thi. Pin is a^r^ng to which the three forces are applied. The force directed perpendicularly upwards .s always 
Issumed o be 100 grams If. now, the parallelogram is set so that the stra.ght Stretches are as 100.90_ 60 
tTerihefi 100 9oTr 60 gram's are%laced in the corresponding paus, the ring Swings free without 
touching the pin. 

51839 Traiectory Äpparatus, after Hartl, for proving that a body projected horizontally falls 
in aTen 7ime'%rough the same vertical distance as a ^^^1^ foU^g ^^^^^ « 
for flxing to the wall, Figure (Ztschr. f. d. phys. u. ehem. U. 2, 1888/89, p. 81) .... 

A snrinff forked below and attached by three screws to the top of a wood frame, can be deflected from 
A spring lorKea "^low auu j „ forward movement projects horizon- 

the P°^' rXced on'a^L^^^^^ table about 3 to 4 mm behind the position of 

^^'l^frlrinT iL aTras Sil resting in he scooped-out portion of the block drops down yertically ow.ng 
jrlnertla BoTfhe bodles re the blockend the ball%trike the horizontal tioor simultaneously. 

82 610 Packard's Fall Trough Figure (H. Sch. Fig. 122), with fixing clamps on the board . . 

A small blackened ball is, allowed to roll down the trough, and when it reaches the slightly tUted ^ 
board it describes a ballistic parabola. 

Cl. 6190, 6023, 6936, 



£ 8. d. 
5. 10.0 



2. 0.0 



0. 18.0 



0. 3.0 
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82611. 1:10. 




51857. 1:12. 



''"^2 F!f?ift.' Rnh'''p'!;'"^*?'/'""^^.'*'"" ^^'^^""^'^ iDucrue's), Figure (Fr. phys. Techn. I, 
a, t\g. 3185; Bohn, Physikal. App. No. 28, p. 25) "= v j ^, 



^^^^p^fo^F^gu^^^^^ afterEosenberg (Rosenberg, Experimentierbuch I, 1908, 



s. d. 
15.0 



X 

Ts 
o 



> 



2. 

o 



o 

CD 

3 

3 
N 

O 
CD 

3 



The 



each other at 90»." ^ ° ''"^''^■^ ''^ elevation whuh are complementary to 



2.10.0 



IWechanics of Solids (Statics and Dynamics.) 

51 857 f 7.^»t;«««n/PParat"s t he Statics and Dynamics of Rigid Bodies, Töpler's (Ztsch 
Description .' ^ P^'^"' ^' 2. 3278 to 3281), Figure 



ir. 

re. 



£ R. d. 
21.0.0 



forceJoTtre^SL^or^^^^^^^^^ and of the centre'of parallel 

velocities, of the e,|uilibrium of free" on -i hnnv r^Lr 'P*'«- principle of Virtual 

the centr'e of mome'ntum T^ot^^'c^f proL^^^^^^^^ Z^^^'\^^'' or movable in a fixed direction; of 

body, and of nniformly accelerated'and3lat^g Rotar7Motion '""P'' '"^ '^^^'^ '"''""^ 



Cl. 6021, 

7201, 6857. 
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82612. 1:15. 



51929. 1:10. 



E 
O 



E 
O 



(0 

o 





51935. 1 



51986. 1 



o 

X 



82 612. Torsional Moment Apparatus (Noack's), Figure, comprising moment of rotation diso and 

2 stand table for the disc, for proving the theorem of the moment of torsion, i>tatic moment, 
moment of rotation. (Noack, Aufg. Fig. 14) 



51929. Board with 3 Prismatic Blocks of various heights for stability experiments (Kleiber, Lehrb. 
d. Phys., Fig. 37), Figure 



51 935. Weigh Beam Model, with pointer and scale, Figure (W. u.E., phys. Prakt. Fig. 27), for 
investigating the dependence of the sensitivity of a balance on the load, the beam length, 
the distance of the centre of gravity from the point of Suspension and the weight of the beam ' 
(the C. Gr. remaining constant), Description 1. 10. 0 



£ 8. d. 



4. 15. 0 



0. 12. 0 



Accessory Apparatus for Whirling Tables. 

51986. Spring Balance, Hartl's, for measuring the centrifugal force (Ztschr. f. d. phys. u. ehem. U., 
10, 1897, p. 123; Fr. phys. Techn. I, 2, Fig. 3204), Figure 



The Spiral spring is coaxial to the axis of rotation, and the scale, with reading device, with its alternate 
black and white colouring, is so arranged as to give easy reading even at the most rapid rotations. 



Cl. 6800, 6966, 
6881, 6848. 



£ s. d. 
2. 10. 0 
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82613. 1.7. 



61981. 1:8 



52004. 1:5. 





51984. 1:5. 



51 998. 1 : 5 



82613 Centrifugal Balance after Frick, Figure (M. T , Fig. 39), for testing the dependence of I £ s. d. 
centritugal force on tlie radius and the peripheral velocity I 1. 0.0 



X 

o 



o 

3 

N 

O 
CD 

3 

Q) 



^^^^lln^^w'Jr.^^i'P^'?"''®' ^^i^"" Figure, with double-thread pendulums of different 

length (Ztschr. f. d. phys. u. ehem. U. 16, 1903, p. 343; Frick phys. Techn. I. 2, Fig. 3322) 

most hin' fnH*^"*! 'f rotational velocity causes the two lower balls to reach the level of the tOD- 

the sami levef '^'^''^ «° *<> always L 

51984. Ball Crank Lever Apparatus (Fr. phys. Techn. I, 2, Fig. 3203 [I, Fig. 4261), Figure This 
IS a simple device for explaining the laws of centrifugal force . . ^^'^ 



0. 10. 0 



51998. Whirling Table Attachment, with 3 Independent Tubes (M. T. Fig. 42, Figure 

bÖHc area a cert^i^^^ "'"/V*" ••''''f »''«'^ inclination is equal to that of the para- 

leyeL dron in . «trJIt r '^^^e'- 's projected from each tube. When the apparatus is at a standstill the 

52 004. Model of Ventilator, better construction, one wall glazed, Figure 



0. 16. 6 



0. 12. 0 



1. 5.0 



Cl. 6214, 637«, 6327, 
6683, 6844. 
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Whirling Tables 
with Electric Motor Drive. 




82 614 B. i b 

In the case of hand-driven Whirling Tables the speed and 
power can be chosen at will. If, liowever, the whirling table is driven 
by an electric motor, it generalLy runs at too great a speed for most 
experiments. If the speed of the motor is decreased by inserting a 
82614 A. 1:8. resistance, the power applied to the axis is correspondingly rediiced, 

and, in addition, the speed is influenced in yarious manners by 
friction. A satisfactory mode of driving is therefore unobtainable in this manner. These conditions are con- 
siderably ameliorated by our Atting the machine with simple intermediate gearing which considerably decreases 
the speed of the motor. 

The axis of the countershaft gear wheel is fitted with a double cord pulley of two different diameters. 
The axis of the whirling table has also a double cord pulley. ßy means of the cord pulley, the gear wheel 
on the shaft of the whirling table can be geared low or high, thus varying the speed of the machine. 
The speed of the motor can be further regulated within wide limits by a Controlling resistance. The motor 
is wound in such manner that the power developed varies very little in spite of the decrease in revolutions. 

The whirling table has a massive iron frame and can be used both vertically and horizontally. 
Fig. 82 614 A shews the whirling table arranged vertically, ready for use and for taking a colour disc, siren 
discs, or the like; while Fig. 82 614 B shews the machine placed horizontally. The arrangement of the axis 
and the fixing of the auxiliary apparatus are the same as before. Auxiliary apparatus already available fit 
this machine without any alteration. 

The Electric Motor is fixed to the frame of the whirling table by means of a slider. The slider can 
be moved by a screw\ thus allowing the driving cord to be tightened or loosened. The regulating resistance, 
a Switch and a plug box are firmly fixed on the frame. This arrangement combines everything necessary 
for working and the machine can be connected at once to the electric supply. 

The manipulation of the Whirling Table fitted with electric motor has been found to be most conve- 
nient since the experimenter has both his hands free. 

The arrangement of this machine presents the further advantage that the motor can be used, without 
removing it from the stand, for driving the influence machine or other apparatus, and this at any speeds. 

Whirling Tables with D. C. Electric Motor Drive, Figs. 82 614 A and B, with electric motor, Compound wheel 
gearing, regulating resistance, switch, plug contact. 

of HP Vi6 
Pressure, Volts 110 

List No. 82614 

Price, £ 7. 0. 0 



With D. C. Motor 



Vs 
110 

82615 
8. 0.0 



220 
82616 
7. 10. 0 



Vs 
220 

82617 
8. 10. 0 



K pressure is different from above the prices are varied accordingly. 



Whirling Tables with A. C. motor drive with electric motor, Compound wlieel gearing, regulating resistance, 
switch, plug contact, for connecting up to an A. C. network or to one phase of a three-phase supply. 



With A. C. Meter, 
Frequency 50 
(100 pole alternations 
per second) 



of HP 7,0 
Pressure, Volts 110 

List No. 82618 

Price, £ 9. 10. 0 



Vio 

220 
82619 
10. 0. 0 



Gl 7148, 7149 
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52014, 1:4. 





52007. 1:6. 



52097. 1:5. 



52 005. Centrifugal Pump and Centrifugal Biewer Hartl's (Ztschr. f. d. phys. u. ehem. U, 10 1897 i £ s d 
p. 125). Figure ' ' ' 2 15 0 

i 

52 007. Apparatus for Stahle and Unstable Axes (Hartl's), masses adjustable, for varving the 
centre of gravity and raoment of niass (Ztschr. f. d. phys. u. ehem. U. 10. 1897 p 122- Fr 
phys. Techn. I, 2, Fig. 3224, 32251, Figure . . . ; 2. 0. 0 

52014. Pendulum, with a dissymmetric System of masses (M. T., Fig. 40); Figure ... 040 
in it JfI''%rvf'''^'^^'".J' «"*P^.'"^«<1 its centre of gravity and then rotated.' the Suspension wire "remains 
ontlr ' tT'.t " ^''T"^!^ P°'"^ ''•^J''''^*"^ •^«"tf« of gravitv, the thread discribes the 

outer surface of a cone, while the centre of grarity remains. as before. the point of rotation of the System. j 

82 620. Apparatus for demonstrating Ebb and Flow (as suggested by Hils); Figure . . 1 12 0 

crro.if J^f tirc'ilar wood disc. which rotates about an excentrically placed axis passing through the centre of 

grayity of the System ear h-moon, and wWch carries two brass rods in prolongations of the horizontal diameter ' 

represents the earth. A circular st«el band represents the aqueous envelope of^he eartl and e Zses tl^^^^^^ ' 
Ic b„? is of^lr to it when in rest in the vertical position. It does not act^.aHj touch the 

Sxed a b asfba 1 M^X'l 'h' 1"'^^ «"^ of one of the brass rods Ts firmk , 

Thf Vn.„ B ; T- 1 *° ''^"^ * ^P'fä' «P"n? Kliding on the brass rod. This ball renresente ^ 

tw =?H / '"Tl''^ apparatus at a. moderate speed on the whirling table the steel band is ifted möre ' 

at the sides turned towards and away from the brass ball, whereas at the poles it approaches the wood disc i 

^^^^Fif"^!^"^^^"''^'"" P^»y^- <^hei«. U. 4, 1890, p. 80; Fr. phys. Teehn. I, 2, 

rig. dJ44), i^igure 2 10 0 
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82621. 1:12 



52111. 1:13. 





82622. 1 14. 




82624. 1 : 10. 



82623. 1:9. 



82 621. Pendulum Stand (Noack's), Figure (See: Leitf., Fig. 1, problems 36, 37) 



52 111. Demonstration Pendulum (reversible), of brass and iron, for showing the laws of motion 
of the Compound pendulum, swing 1 seconds, with stand, Figure, Description . . . . 

82622. Pendulum, as suggested by Whiting, Figure, with accessories (H. Sch., Fig. 119), for 
proving the correctness of Galileo's space-time law of a freely falling body, and for deter- 
mining approximately the acceleration due to gravity 



82623. Apparatus for Demonstrating Simple Oscillations, as suggested by Bergmann; Figure 

(Ztschr. f. d. phys. u. ehem. U , 1887, p. 25) 4. 10. 0 

By simple oscillations, we mean periodic movements of a point on a straight line, the distance of the point 
from a given position of equilibrium and its velocity at any moraent being capable of representation as a sine- 
function of tinie (sine oscillation). As the apparatus demonstrates, a siniilar motion carries out the projection 
of a circular point on the diameter of the circle, when the point of the circle traverses the circumference of 
the circle at uniform velocity. 

82 624. Apparatus for Showing the Porosity of wood, Figure (W. D., 5 th Edn., 1913, p. 68) 0.10.0 

The axis of the wood cy linder corresponds to the direcion of the fibres of the wood, so that when air is 
blown through the apparatus it escapes at the lower end through the water in the form of numerous bubbles. 

Cl. 6676, 6299, 6383, 
6257, 6188. 



£ S. d. 
1. 10.0 



6. 5.0 



1. 4.0 
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82627. 1:10. 



82628. 1:12. 





82629. 1 : 10. 



82630. 1:5. 



82 625 

( 



R S?h. Fig^lfir Figure, for determinmg the mass of a body 

hon7nn^!'fnn=it^?''T ''^''"u 1' *° »''^^''^ed that'the small boards'jusi touch'when in equilibrium and retain the 
by re"lu b' de ce\^^7?Stl^^^^^^ S-"/"" "^"""^ "'^ ""'^ ''«"'»^ ^«'«-«^ simultan oul?? 

and the torce ot a suspended wire by measuring mass, length and time 



£ 
1. 



d. 

,0 



inertia ota bodyin terms of the massesofitsseveralpartsand theirdistancefrom ths axisTrotation 
'''^n °;;fjj.^??«^!'^"I^^ .^.i^"- ^Zt.chr,f. d. phys. u. ehem. U. 



A^■^ ^'■■■■■''.T — -rigure i^-iscnr. i. a. pnys. u. ehem. U 25 1912 n 14.4^ 
for determining the specific gravity of solids and fluids . . . P' 



0. 12. 0 



0. 15. 0 



^^^^ Filn'ri^lnif"''' 2 Rollers and 2 Weigh Pans, Torsion Circle and Torsion Body (drum) 
fn/It ' '»S'i'lmg three thin steel wires of different thicknesses with t "ck brass ends 
for determining the torsional force of steel wires ' 



82 630. Spring Balance with Weigh-Pan (Dynamometer), Figure,' of brass, plated 



4.0 

0.0 



Cl. 6715, 6703, 6663, 
6302, 6665, 6266.' 
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52293. 1:10. 



52320. 1:7. 



Models of Machine Elements and Parts and of 
complete Machines. 

Machine Elements and Simple Machines. 

82 631. Screw Jack, Figure, for determining ratio of travel, gear ratio, efficiency and friction ^ ^- d. 



of the screw jack. (See: H. Sch., Fig. 103) 



52261 Model of the Bent Lever, Figure (Fr.phys. Techn.l, Figs. 124— 126; M.P.I, Figs.280— 282); 
testing of same by suspending weights. Price without weights 



52 272. Cardan Coupling for transmitting a rotary motion at aiiy angle, of metal. Figure. . . 

52 293. Model Table of a Cycloldal Gear System, containing a movable model and the precise 
constructional drawing of the gear (ratchet with toothed wheel), Figure 



52 319. Two Cam-shaped Cogs with Excentric Axes for periodic movements, Figure 



52 320. Two Toothed Wheels with Excentric Axes for alternately producing accelerated and 
retarded motions, Figure 



82 632. Cylindrical Cranked Rectangle, Figure. These are coupled cylindrical cranks 



1. 8.0 



3. 0.0 
1. 5.0 



2. 10. 0 
7. 10. 0 



6. 0.0 



4. 0.0 



Gl. 6058, 6998, 7180, 
6328, 

6270, 7246, 6273. 
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82635. 1 : 12. 



82 



633. Spherical Wheel, with bent rack, Figur e 



52 370. Coupling with Brake and Claws, for engaging slowly and smoothly by friction and firmh 
couplmg l)y means of the claws, Figur e 



52 392. Simple Windlass, of wood. Figur e 



82 634. Model of a Differential Band Brake, Figure 



^^^^of'JSJtLf.V^^"*' «"g^^^ted by Prof. Rieh. Vater (Figure). for various angles 



L axlfand fs fit ed at onP ?nH espousement for the band brake, is fitt^d freely on 

is to L retarded ThrLthoH nf^^^ r^ '>''?^^d.°/" ^'•.o'? J^e puUey ourrying the load (a weight) whose motion 



£ 8. d. 

3. 15.0 



7. 10.0 



0. 12.0 



3. 0.0 



12. 10.0 



Cl. e2«5, 6912, 631», 
6297, 6291. 
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Models for Explaining the Principal Laws of Applied Mechanics, 

as suggested by Prof. Eugen Meyer, Charlottenburg. 




52180. 1:13. 52179. 1:20. 



51833. Model (No. 1) für comblning forces in space, Figure (Ztsclir. d. V. d. I. 53, 1909, pp. 1 £s d. 
1301 et seq., No. 1, et text-sheet 13, Figs. 1 — 3): Description ' 8. 0. 0 

82636. Model (No. 2) for explaining the equilibrium of forces in a Centrifugal Governor, Figure: ! 

Description 6. 15. o 

52 179 Model (No. 3) for demonstrating the Bending Stress of a Straight Bar fixed at one end, 
Transverse Strength Apparatus, Figure, for explaining tlie calculation of tlie transverse j 
strengt)! of straight bars, also for explaining the conception of bending moment (Z d.V.d.L53, | 
1909, p 1301 et seq., No. 3, and text-sheet 13, Figs. 7 and 8): Description '6.15.0 

Tbe wire maintained in trn.sion at one end is loaded at the othcr end. Thr end of tlie bar in the clip | 
is then luoved up to a nick F, at which the bar can be disnionnted: and force.«^ of such direction and niagni- i 
tude are applied to the loaded portion that the portion of the bar in the original position is again in a State 
of equilibrium. F i^ u r e. 

52180 Model (No. 4) showing the Stresses set up in the Cross-sectional Area of a Crank Pin. 
Bent Crankshaft, Figure, a model for demonstrating the bending moment, the turning moment 
and the thrusts in a crankshaft (Z. d. V. d. 1. 53, 1909, pp 1301 et seq , No.4, and text-sheet 3 3, 
Figs. 10—12); Description 10. 15 0 

The crankshaft can be divided in the centre of the crank pin in order to explain the actions of the indi- 1 
vidual forces at this section. 

One half of the crank shaft is taken forward, the otlier half beinir atrain brouirht to a state of equilibrium 
in the oriiriiial position bv the introduction of sin^rle forces and couples, after reniovint; the bearing, so that all 
forces present and their liction can be plainly demonstrated. 



Cl. 5631, 7102, 

7173, 60R8. 79 
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52 182. 1 : 10. 



52184. 1:10. 



52181. Model (No.5) showing the Deformation in a straight Bar under Bending Stress, Figure, 
consisting of a bar formed of a number of parts held together bv Springs which when loaded 
011 one side form the elastic liiie as a polygonal line (Ztschr. d. V. d. I. 53, 1909 pp 1301 
et seq., No. 5, and text-sheet 13, Figs. 13—15); Description . . 



.1 \ 2 ^ Springs a brass spring can be used whose coefficient of expansion is ffrearer 

than that of the steel Springs, so as to be able to analyse the conditions in the bending of cast iron bars Wood 
bars can be placed on the model which become as tangents on the elastic line or which give the direction of 
the radins of curvatnre of the elastic line. 

52182. Model (No. 6) Crankshaft with moving parts, Figure, for explaining the deformation of 
a crankshaft (Ztschr. d.V.d.L53, 1909, pp. 1301 et seq., No.6, and text-sheet 14, Fiffs.16— 22V 1 
Description ^ ' | 



The model is provided with joints at the sections to be considered. so that the deformations caused bv all 
the prevailing forces can be shown separately. ^ 

52183. Model (No. 7) for Determining the Statically Indefinite Forces on a Bearina, on a bar 

with three bearing surfaces, Figure (Ztschr. d. V. d. 1.53, 1909. pp. 1301 et seq , No 7 
and text-sheet 14, Figs. 23-25); Description ^ \ 

We will asume that the magnitude of the bearing force in the centre of the bar loaded 
stration with and P, is to be determined. The centre bearing is taken awav and the sai 
middle IS measnred by and Pg; P, and Pg are then shifted and a force W is' applied to tl 
tends to bend the bar in an npward direction just as much as it was bent downwards bv P, and P.> If P, 
1^2 and Pg are applied simultaneously the resultant deflection is obtained from the algebrai^ sum of both at zero! 

52184^ Model (No 8) for Demonstrating Möhras Law regarding the Elastic Line, Figure (Ztschr. 
d.\. d. I. 53, 1909, pp. 1301 et seq., No. 8, Fig. 27, and text-sheet 14, Fig. 26); Discription 
oio f T-^^ bar resting freely on bearings at the points a and b. loaded with the weight P, assumes the same 
elastic line as the chain carried over the same bearing, since its horizontal tension is^ual to the modulus of 
elasticity. and as the line of load of the chain is equal to the line of the determined for the bar. 



as in the illu- 
sag caused in the 
applied to the centre which 



£ s. d. 



ü. 15. 0 



4. 10. 0 



5. 10.0 
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52190. 1:13. 



52191. 1:12. 



52185. Model (No. 9) showing the Rivet and Shearing Stresses in a Double-T Joint built up of 
Sheets and angle-iron, Figur e, for explainiiig tlie strain on tlie cliord rivets and the shearing 
stress in Compound girders which are subjected to a bending strain (Ztschr. d. V. d. L 53, 
1909, pp. 1301 et seq., No. 9, Figs. 31 and 32, and text-sheet 14, Figs. 28 30); Description 

The rivet submitted to the difterent stresses can be taken out and the shearinii: or compressive stress 
present in the cross sections ee, ft", and which the rivet must take np can be ascertained by a lateral movement 
of the angle iron with the chord piecc opposite the web sheet. In like manner the shearing force present in 
the section gg can be shown by loosening the connection. 

52188. Model (No. 11) for Explaining Tension, Figure (Ztschr. d. V. d I. 53, 1909, pp. 1301 et 
seq, No. 11, Fig. 35, and text-sheet 14, Fig. 35): Description 



The rubl)er piate submitted to the forces Pj, P2, P3 and P4 has a cut in the direction a— b and forms 
a gab. The division into normal tension and shearing strees of the forces working on the cut is explained. 

52190. Mode! (No. 13) for Demonstrating the Deformation of a Parallelepipedic Body on the end 
surfaces of which normal shearing stresses act simultaneously, Figure (Ztschr. d. V. d. 

I. 53, 1909, pp. 1301 et seq., No. 13, and teext-sheet 13, Fig. 42); Description 



5. 5.0 



1. 15. 0 



10. 0.0 



A base plate (angle iron W) can be raised and thus intercepts all the weights, and accordingly the elastic 
slab is iinloaded and it assumes its original rrctanirular sliape. 

52191. — idem, Figure, constructed as per Fig. 43 in the publication mentioned 1 6. 5. 0 



Ol. 7177, 7184, 
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52120. 1:14. 



52142. 1:14 



51946. Model (No. 15), Governor Model, Figure, for proving the surface law, specially suitable 
für demonstrating the increase of angular velocity with decreasing moment of inertia (Z. d. 
V. d. I., 1909, p. 1301 et seq., No. 15, Fig. 45 on text-shoet 16); Description .... 



52076_ Model (No. 17), Apparatus for demonstrating the Surface Theorem (Hanging Frame with 
Electric Motor), Figure. for proviug that a rotating niai>s iniparts in an opposite direction 
an angular velocity in a co-axially rotarv mass. this angular velocitv corresponding to the 
ratio ot the moment of inertia. With 110 volt D.C. motor (Ztschr. d. V.d.1.53, 1909 pi) 1303 et 
seq., No. 17 and text-sheet 16, Fig. 48); Description . . 



52120 Model (No. 18), Spring Pendulum for explaining Oscillations, Figure, for demonstrating 
the individual periodicity of a System, the periodicitv of a periodic force. tho forced oscil- 
lations, the static deflection, resonance and the critical periodicity of a force (Z d V d I 53 
pp. 1301 et seq., No. 18 and text-sheet 16, Fig 49); Description ' 



1909, 



d. 



9. 0.0 



8. 0.0 



2. 5.0 



52142 Model (No 19), Apparatus the demonstrating Torsional Vibrations of elastic Waves and 
the concomitant Phenomena of Resonance, Figure Z. d V d I 53, 1909, pp. 1301 et seq . I 
No. 19 and text-sheet 16, Fig. 50); Description . . 6 15 0 
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82638. 1:14. 



82639. 1:12. 



51834. Model (No. 21) for the equaüsation of rotating Masses, Figure fZ. d. V. d. I. 53, 1909, ^ » 



pp. 1301 et seq., No 21 and text-sheet 16. Figs. 56 and 57), for demonstrating the equalisation 
of locomotive driving axles and the discovery of errors in steam turbines and turbo-generators; 



Description 

82637. Model (No.24) for Demonstrating the Theory of the Gyroscope (and the Impulse Theorem), 



10. 0.0 



Fi gure 

The wire rin^ represents the circular centre Hne of a centrifiigal ring: which. as shown in tlie illiistration» * 
can be arrangred so "as to rotate about a horizontal diaraeter or placed in a ball bearing, beins: then capable of 
rotating in all directions. Four wood cylinders capable of movement on the wire rinj^ represent mass-points of 
the frjrroscope, and, with the aid of a number of lon^ and short arrows, gyroscopic effects and the impulse 
theorem may be demonstrated. 

82 638. Model (No. 25), Gyroscopic Apparatus for demonstrating the use of the gyroscope for 
technical purposes, especially in the Schlick Marine Gyroscope and the Scherl-Brennan 
Monorailway. Can also be used as a Precession Apparatus. Large Pattern. Figur e. Description 

82 639. Model (No. 26), Apparatus for demonstrating the Resonance of two coupied Masses. With 
Tachometer, Figure; Description 

With this apparatus it is possible to demonstrate the oscillations that two elastically coupied raasses 
iindergo when a force, acting periodically in accordance with the sine law, is acting upon one of them. 



7. 10. 0 



19. 0.0 



21. 0.0 



Cl. 5545, 6245, 
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Models as suggested by 
Prof. Prandtl, Prof. Bach, Prof. Skutsch, Prof Vater, Prof. Michel, DlpUng. Winkel. 





52 075 B. 1:30. 




52187. 1:13. 



52 



075. Rotating Disc and Weighted Bar, as suggested by Prof. L Prandtl, Fis^ A and B for ' 
showing the relations between Angular Velocity and Mon.ent of Inert a Ztschr S vereS. i 
deutscher Ingenieure, 1909, pp. 1301 et seq., No. 16 and Figs. 46 and 47 on Text page Tg) i 

52186. Breaking Model (Bach'.s). Figure (Ztschr. d. V. d. I. 53, 1909 pp 1901 et sea No 10 
and text-sheet 14. Figs. 33 and 34). for showing that the resistance^ to bLkinTstrak 
inversely proportional to the Square of the length of the bar oreaKing strain is 



of the load'''S"?he''da'!.t[c- fof^e' 7tl.fZit TT^^'' «'l-""»"-!..™ occurs between the b,^nding moment' 

the load is considerab r- a condit in ot In nihnn^n' T/C '^'r^'^ ^ l P"^'t'""= " or - when 

ba. a. ,iven in .i.h the^^JaS :Lrct;rJrir 

''''prifTfcrieK^Figre"'*""'*'"« ^'"'''"^ strain of Bars, as suggested by 



£ s. d. 
5. 10.0 

I. 15 0 



With this apparatns the resistanc 



iice to breakinfr strain of bais of different ienfrths. van-inff section, and 

left free and be guided'in the"^.;;i^";;;rasT. or Lth'pnn"" ''\^"PP.«<' »" «ide, or both ends can be 

otherwise equal conditions. the iotSoad^beLt as 1 f^^^^^^^^ ^'^^"^ ^"'''^ ^nder 

52187a. - idem, with automatic application of the load 



10. 0.0 
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52121. 1:30. 



82 640. 1 : 20. 



52091. Model (No.22), Ship's Gyroscope after Schlick; model after Skutsch (Ztschr. d.V. d. I. 52, 
1908, p. 464), Figure, for connecting up to a HO Volt Direct Current Supply . . . . 

An iron frame represents the hull of the ship. beiiii^ siispended in a cardan Joint so as to enable the bull 
t'i be moved in any direction. It carries two iTyroscope-^ driven by small electric motors. tbese gyroscopes being 
mounted in special suspens-ons perpendicular to tbo sbip's axis. The free motion of the iryroscope Suspension in 
the direction of the ship's axis can be retarded by brakes. One of the motors, beinir titted with a. reversine- 
switch, can rotate in eirher direction. so that tbe iryroscope can revolve in either direction at will. The model 
clearly denionstrates that. where only one jryroscope is used. the pitching or rolling of the boat is considerably 
damped down, but that a part of the pitching motion is converted into a stamping movement, and that the 
stamping movement is damped down and also parti:\lly converted into a distnrbing pitch. It is only when the 
two gyroscopes are used in opposite directions rbat thrse additional movements dissapear. The gyroscopes damp 
both movements very considerably. 

52121. Model (No.20) for Demonstrating the Oscillation of Ships, alter Schlick. Figure, with 
trestles and small tables. with a double triple and quadruple crank engine niodel, the latter 
having the Schlick arrnngement of crank (Z. d V. d. I 53, 1909, pp. 1301 et seq., No.20 and 
text-page 16. Fig. 51); Descriptlon 



£ 

18. 



d. s. 

0.0 



125. 0 0 



This model has been designed for showing. generally, oscillation phenomena, but espccially the oompen- 
sating of marine engines. A plank is snspended movably on spiral sprinirs, and on it are pla'ced models of 
marine enirines with masses corrcsponding to those which set up the oscillations. These models are set into 
motion by means of a side drive arrangement, and the remainder of the plank is uniformly loaded with special 
loading weights. Vibrations of the tirst and second order are set up according to the point at which the engines 
are set up, and according to number of pistons used and the revolutions of the engines. Special marks on the 
plank and special directions given with each apparatus enable the critical points involved to be discovered. 



82640. Model (No.27), Rotor Wheel after Prandtl, for Demonstrating Gyroscopic Action, Figure, 

with centrifagal masses, 2 liandles and cord pulley for winding up; without rotating disc 1.15.0 

The rotor wheel is set into rapid rotation and the held upwards or downwards or sideways. the g}Tos- 
copic action according to each position being set up. the revolving stand and the turning of the demonstrator 
assisting the cft'ect. 

52075. Rotating Disc and Weighted Bar, as suggested by Prof. Prandtl (Figure on page 1410) 

for proving the surface law^ 5.10.0 



82635. Model (No. 28) of Band Brake after Vater (Figure on page 1404) 



12.10.0 
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82642. 1:12. 





55 264 ß. 1 : IG. 



55 264 C. 1:16 



55 264 A. 1:16. 



t/25) 

cros.JcHo„a7ltl\ut dXZnr^t ^^1'^ ^'l ^"''J^' distribution of the masses in rods of uniform 

W ITa » \ nwnent mertia changes by rotating the axes. Eight fest rods of tbe same material 
a o^e ?nd T inr^-f ^"PP"«1 ^ith the apparatul With the s^me load the ^ of the rod fixed 
at one end. i. inve sely proportional to tbe moment of inertia. Tbe sag or deflection is n^-rnified bv i ^v.tPm 
of levers, so tbat tbe rarving magnitude of tbe moments of inertia can^.e read onirectK a scal^! ^ 



s. 

10. 0 



''''afte?Ko?p%''T?;!*^^^^^^^^^^^ f Moment of Inertia and the Radius of Inertia, 

atter Koppe. Figure (Ztschr.f.phys.u.chem.ü.5, 1891, p.lO; Fr.pliys.Teclm.1 .2,Fig.3270) 

wood ctliX\S?lttfel S^^^^^^^ has a ronnd hole in tbe middle Atting into a hollow 

r:TVeSÄ^^v^ 



55264. Sectional Model of Steam Engine Cyllnder after Prof Vater Ficr a r «nH p 1o.„« i • i 

sSLyahe S R L ^^'S- ^' ^he double-inlet Channel 

pinted Jn-cfeS ^ololrs "^"'^ ''''' ''''''' '''''' '^'^"'^ ^'^'^^ ^»^ Fig. C, 



2. 0 0 



at diffe™t r.tlÄ'td":?rl?e7Ä ^üde-valves in steam engines to he demonstrated 

ensine bv varvin- the amrle of Iflvn ... ? h .1 • '1 P"*"'''« ^^e Reversing of the steam 

Tbe dimensionl and get ,f bf m del" a e suc^ ?ha?';*bÄ*"'''"^ »»'"^ "'"''''"^^ --»^'v 

audience. ' ""'"^ ^hat the vanons processes can easily be seen by a lar.e 



15. 0.0 
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52189 Apparatus (Prandtl s). for Demonstrating the Angular Changes at the edges of a body 
by shearing stresses occurring in pairs (Ztsclir. d. V. d. I. 53, 1909, pp. 1301 et seq., No.l2, 
Fiffs. 36 and 37, and text-sheet 14. Figs. 38 and 39), Figure . . . . . • • • • • 



£ 8. d. 
1. 15. 0 



3. 10. 0 



The apparatus consists of a svstem of spiral sprinofs arranged between two glass discs as in the Illu- 
stration If these are pulled as shoWn in the illustration no angular changes result at the corners A, B t 
and D- 'this case corresponds to ordinarv bending. Shearincr forces can be applied at the sarae tiine; in this 
case angular changes also take place at^he corners. i.e.. the ri-ht angles are sometimes acute and sometimes 
obtuse. 

82643 Model (No. 32), Reinforced Girder, after Ensslin, Figure (See: Tochtermann, Ztschr. 
f. d. gewerbl. Unt. Vol. 28, 1913, p. 341) ■ ■ ■■ ■ ■ ■ ■ ■ ■ ■ 

Reinforcenient the effects of which are very well demonstrated l).v this niodel, is repre.sented by thin steel 
wire this wire bein- kept slack so that no stressing occurs in the sy.stem at the outset If the reintorced beam 
is placed horizontailv and then loaded with one of the weights .10 tiexure or practically none. ,s noticeable. 
The faet is also demonstrated that onlv two dia-onals are reqnire 1 for stiftening the beam the other two re- 
mainin? unstressed (the wire slack). A non reinforced beam model is also supplied. and this is set up in the 
same way as the reinforced beam. to show the marked flexure that occnrs. A special support is supphed enab- 
linjr both the reinforced and the piain beam to be set up obliquely like a fire-escape, with a Tiew to showing 
asrain the eftect of rcinfDrciiiir "Ikmi tlie beam is stressed. 

82 644 Model (No. 33) of a Beam fixed at one End, after Ensslin. Figure (See. Tochtermann. 

Ztschr. f. d gewerbl. Unt . Vol. 28, 1913, p. 3-11) . ^ ^- ^ 

This model demonstrates the eiiuilibrium of external and internal stresses in Systems. The beam is cut 
throuah. and to the portion cut off are lirst of all applied the forces that are neeessary to estabhsh the original 
eduilibrinm If the end of the bar is loaded. it is at once evident that bending and shearing effects have been 
set UP bv the external force, and that the bending at the cross-section of the beam sets up effects th-it are 
nartlv te.isile and paitiv compression effects. The magnitudes of the forces in play can also be moasured. The 
llustration shows the combination with which it can be demonstrated that when the beam-end is loaded by an 
external conple in the cross-sectioiial area linder consideration. only tensile and compressive stresses are set up, 
which are equal to each other, and that no shearing eftect is present. 

8 >645 Model (No. 34) of a doubly supported statically indetermlnate Beam, after Ensslin, 
Fiffure (Tochtermann. Ztschr. f. d. gewerbl. Unt.. Vol. 28. 1913. p. 342) . ■ • • • .• 

This model serves to demonstrate that "Hiinsr - in the sense inteiided by the strength of materials is 
tantamount to a free bearing, hiit that where the beam bears. a coiiple of forces is present viz the so-cal ed 
moment at the tixed end. This moment can be determined in the inodel by levellinff. s,. ihat de beam supported 
it both ends bas been statically determined. Fnrtlier. the model enables the superpositlon law of the hendmg 
«ntrle to be recoirnised and demonstrated. The beam is u rubber bar whose ends bear freely. or are secured 
by applying a co.iple. The alterations in angle can be read oft on pointers and scales. 

Cl. 3661, 6959, 
6964, 69»7. 
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Figure (Tochter- 



82646. Model (No. 35) of a Lattice Girder (Parallel Girder) after Ensslin 
mann, Ztsclir. f. d oewerbl. Unt., Vol. 28, 1913, p. 325) 

occnrriS^^Ä ^^uV^S^^?;^ ''^^ ''^'^ ^^^^^^'^ the iensile Stresse; 

bars np to their points o/suppoTt '^iS L^n.^ ^p Sdin/Xr rn/oj ^TCs''''''''^ 



£ s. d. 
14. 10. 0 
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82647 Model (No.36) of a Gantry Crane Girder after En 
f. d. gewerbl. Unt., Vol. 28, 1913, p. 343) 
The model is constnicted of flexible wood 



sslin, Figure (Tochtermann, Ztschr. 



then then removinff the lo'd demonstrated by loading the framework and 



4. 0.0 
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52144 Apparatus for Cavendish's Experiment on the Attraction of Mass (Gravitation Balance), 
as suggested by Boys, Figs. A, B and C (Ztsclir. f. d. phys. u. ehem. U. 14, 1901, p. 3öl 
— M. T., p. 86 — Ebert. Lehrbueh der Physik, Tome 1, 1912, p. 223) 



Two small silver balls, each 0.75 g in weight, are suspended by raeans of a very fine quartz tibre from 
a tine balance beani (torsion balance). The whole is ericlosed in a glass case and bas a very good arrestment de- 
vice so that the instrinnent can be carried about from one place to anotber without fear of damage. The small 
balls are iiifliienced by larcre lead balls each 2800 i^rams in weight which can be moved alon^r a frame to the 
two eiid positions by cords. in order to make the detlections visible to a lar^e audience, an imajofe of the fila- 
ment ot' a j^low lamp is produced on a scale fixed to the wall by the aid of a bi-convex lens and a light mirror 
tixed on the apparatns. 

To give an idea of the sensitiveness of the apparatns, we may mention that an apparatus installed in 
our test room iifave a preliminary deflection of Vs the scale di>tance in one direction when the lead balls 
were moved from the centre to one of the end positions; after st»mc movement to and fro of the balls the 
luminous pointer stopped at about 21 cm to the left or right according to the direction of movement of the 
balls. The scale distance in this case was only 2.25 m. — Complete directions for use are given with each 
apparatus. 



£ s. d. 



15.0.0 
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62478. 1:8. 



62602. 1:6. 




52513. 1:8. 



Equillbrium, Motion and Molecular Effects of Liquids. 

Equilibrium of Liquids. 

5244(K Tube Level Model (Wei.ihold's^, Figure (W. D., Figs. 104 and 105 [9 J and M]), length 
40 cm. with polished stand ^ 



£ s d. 
0. 11.0 



52442. Tube Level with metal base. Figure (W. and E. phys. Prakt., Fig. 12) 

'^*'tnSk.Jn"„''!.f'^^''^'' '^'"'^- J'i^'^r^- fo»' explaining the formatlon of the residuum, slow 
rSSJlSr V Pf^'«"''«; can be used as an analogue for the Charge and discharge of a 
condenser (fr. phys. Techn. I, 2, Fig. 2392); Descriptlon 



0. 7. 0 



52463. Hydraullc Press, of metal. for a pressure of 1500 kg. Figure; Oescription 

^^^'^Jl^iow" ' "^'"8 Law, after Friedr. C. G. Müller. Figure (M. T., Fig 62 

and 119). to be used as au aualogon ot the Ordinary Barometer and of the Siphon Barometer 

enHs tl^ hr/ir"i' T 'T"'*!'^ "P"^''' "y^''"^^' fi"«» with water: (1) 1 barometer tube open at both 

^^^t ^ ''-"^ -"»--"^ and (0).i „„e,ual-liu.b\rked*Ä 

52502. Model of the Channel Balance, after Friedr. C. G. Müller (M. T., Fig. 60) Figure . 

limb th?LV£.T''it'5rorVo ,la[f'\h?H^ """"^ ""^ ^"""^ '^''^fort. By lowering one 

(Law of commu;^äting tubes ) ""'^'^ "'«^ the same extent. 

'''"FiffsTö""?;?""??, tflT'' ''•''''"'"^ Archimedian Principle, Figure (M. P. I, 



2. 10.0 
8. 10 0 



0. 8.0 



0. 8.0 



0. 10. 0 



''''tmertd^^fZ*]L,^'Itf^^^V'- .''^^ ^^owing that a floating body becomes 



0. 15. 0 
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52646 



52 529. Small Flask and Watch Glass (after AI Birüni). for determining the Specific Gravity £ s d. 
of Solids by the displacement metliod. Figure (W. u E. phys. Prak., Fig 26. - Fr. phys ' 
Techn. I. 2. Fig. 2303) 



The volunie of the solid is determiiied by vieighing the quantity of li(|uid displaced by it from the flask. 

52 561. Pneumatic Densimeter, for determining the Specific Gravity ot'Liquids, after Boy le, Figur e 

The apparatus consists of double tube with scale. rul)ber tubins: and pinch-cock, 2 fflass dishes and stand 
on levelliu^ base. 



0. 2.0 



1. HO 



Motion of Liquids. 

52 589. Apparatus after Colladon for ishowing the parabolic form of the outflowing Water Jet; 
can be used at snme time for demonstrating total reflection in a water jet (W D., Fig. 291 [274]). 
Figure 0. 16.0 

52 610. Apparatus for Descrease inf Pressure after Friedr. C. G. Müller. Figure (M.T.. Fig. 73) 0. 10. 0 

The illustration shows the apparatus in the state of equilibriuni. The wuter is brou^^iit by suction in a 
flask at the top and is leff The level in the three tubcs is such that a straight line can be dravvn from the 
level of the water in one of the flasks to the water-level in the other. 

82649. Water Motor for connecting u}) to the Water Supply. This motor can be used for driving 
high-speed machinos likc fans. dynamos, etc.. or, with suitable gearing, for slow-running 
machines. Without glass plate, closed in with iron plate 5. 0. 0 



82H49a. — idera, Figure, with glass plate 

52 646. Model of an Apparatus for raising the Sluices, with Switch-gear and with Chain-pull, Figure 



6. 0.0 

7. 10.0 



Gl. 6953, 6751, 6892, 
6727, 
6128, 6916 
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51 244 a- 51 249 a. 1:10 




52737. 1:10. 



52738. 1:10. 



Molecular Effects of Liquids. 



52675. Dropping Apparatus after Friedr. C. G. Müller, Figure. for showing Surface Tension £ s. d. 
(M. T., Flg. t8\ suitable for the Projection Lantern 060 

that thl^^JpTfon 'slti'y. '"^"'"''^ °" ' ""'^ «"^h density 

52 696 Apparatus after Jamin, for deraonstrating the absorption of liquids through porous bodies ' 

(Olnvolson. Lehrb. d. Phys., I, Fig. 328), Figure 0 10 0 

A cube of chalk coDtains a cavity for taking a manometer. the cube being immersed in water. ' ' . ' ' 



Equilibrium, Motion and Molecular Effects of Gases. 

Equilibrium of Gases. 

Calibrated Bell Glasses for measuring the voluuie of gases (M. T.. Fig. 5), with clamping ring 
without glass receiving cylmders, Figure. o ig uig, 



List No. 51244a 51245a 

Capacity ccm 100 250 

Size about mm 220X30 280X40 

Price, each: £ 0.7.0 0. 8. 0 

Glass Receiving Cylinder: List No. 51244 b 
Price. each: £ 0. 0. 10 



51246a 51247a 51248a 51249a 

öOU 1000 1500 2000 

360X55 450X65 470X75 500X80 
0.9.6 0.12.0 0.14.0 0.16.0 
51245b 51246b 51247b 51248b 51249b 
0.1.0 0.1.10 0.3.6 0.5.0 0.8.0 



52731 Pressure Level after Friedr. C. G. Müller. (M. T., Fig. 67). Figure with U-shaned 
horizontal tube, with 2-colour centimetre graduation r igure ^\lDn u sliaped 



52737 Sensitive Syphon Pressure Gauge, after Grimsehl. Figure. based on the difference in 
the specific gi-avity of two liquids (Ztschr. f. d. phys. u. ehem. U. 18, 1905, p. 199 Fig l' 

25738. Duplex Pressure Gauge, after Friedr. C. G. Müller. Figure (M. T Fig 66) a .vohon 
pressure gauge for two hquids. for different ranges; can be used alrostatically and^hydrosta^äi; 



0. 18. 0 



0. 18.0 



0. 16.0 



Ol. 6645, 6316,6300, 
669», 7140,6750. 
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52766. 1 : 10. 



82^651. 1 



52748. 1:12. 



82 650. 1:9. 



82 652. 1:10. 



o 



52748. Barometrical Pressure Gauge (Differential Barometer), after Regnauld-Leduc. Figure, 
consisting of a mercury barometer and a pressure gauge having common vessel, suitable for 
readings with the cathetometer (Gan.-Man., Fig. 158) 



5 82 650. Apparatus for carrying out the Torricellian Experiment, after Prof. Dropiow sky, Figure 



o 

X 
(U 

2 



In this piece of aperatus, the funnel, mercury ci.sterii and barometer tube form a whole, the Operation of 
filling and emptyin^ out the mercury being facilitated and the meicury prevented from getting dirty or shaken 
up. The irlass vessel is graduated, to correspond with the lower end of the barometer tube, from 0 to 20 mm, 
the graduation is continued on the glass tube from 600—800 mm. while the tube itself is ungraduated from 
20—600 mm. 

52 765. Duplex Barometer, after Kleiber, P'ignre, with two tubes connected under the mercury 
level (Fr. phys. Techn. I, 2. Fig. 2560: Ztsclir. f. d. phys. u. cliem Y. 14, 1901. p. 247. Fig. 2) 

82651. Shortened Vacuum Gauge (Mac Leod's), Figure. without Mercury 



The apparatus enables pressures of below 3 mm, of mercury to be mea8ured The Operation of the In- 
strument is bafsed on an application of Mariotte's law .statinir tliat rarified air compressed to the n-th part of 
its original volume exerts n-times the pressure. 

The cylindrical vessel and the capillary tube above it has, including the capillary. a volume of 10 c. c. 
By raising the bulb hlled with mercury, a portion of the already rarified air is shut off in the cylindrical vessel 
and compressed to a volume of, say, 0.05 c. c, i. e , to the 200 th part of its original volume. If now the diffe- 
rence in level of mercury between the right band tube and the capillary is, say, 5 mm., then the pressure is 
actually 5 : 200 = V40 n™™ mercury column. 

82652. Capiliary Barometer after Melde. Figure (Ztschr. f. d. phys. u. ehem. U., 1902. p. 196) 
for proving the Boyle-Mariotte Law 

In the capillary tube, closed at one end. is a mercury thread 20-30 mm long, which forms a hermetical 
seal for the enclosed air. The thread can easily be displaced along the tube. By turning the tube so that it 
is first of all vertical with the open end upwards, then horizontal and finally vertical with the open end nnder- 
neath. the air enclosed in it is reduced to the pressures b + h. b. b— h, where b is the barometric lieight. h the 
leno"th of the mercury thread in the tube. Assuniing the tube to have a uniformal cross-section, the volume of 
air'^is proportional to the length I of the enclosed column of air. If the Boyle-Mariotte law is correct then 
the product of the pressure p and the length I niust be consiant. 



£ s. d. 
8. 0.0 



l. 0.0 



0. 12. 0 



3. 0 0 



0. 3.0 



Cl. «642, 6312, 6749, 6823, 
6713. 
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52 764. Duplex Barometer with two vessels, Figure, for two liqnids (Fr pliys.Techn.1,2, Fig. 2559, | £ d. 
See also Ztschr. f. d. pliys. u. ehem. U. 14, 1901. p. 347) I. 10. 0 



52 770. Simple School Model of Syphon Barometer, 

Gymn., Fig. 115a). witbout niercury .... 



Figure. with U-tube (Kleiber, Lehib. f. 



52 771. Barometer, Figure, simple, on board with opal glass scale 



52773. Standard Barometer, after Regnault, Figure (Gan.-Man.. Fig. 141), for reading with 
the cathetometer, with tube 2.5 cm wide and iron cistern without mercury ' 



0. 12. 0 



0 12.0 



8. 0.0 



O 

CD 

3 



52 781. Syphon Barometer, witli etehed graduations on the limbs, with 2 adju^table sight vanes. j 

Figure ' . i l. 10.0 

82 653. Levelling Barometer, after August, Figure, for showing slight differences of altitude 

by measuring the alteration of air-pressure I 6. 0 0 

In the top wood ca8C is a sheet iron vessel, and in this a trlass bulb whose vohiine conipared with 
that of the manoiueter tube is so great that no appreeiable difference in pressure is set up throu^li the alter- 
ation of the water level in the barometer-tube. In order to maintain a constant temperature of 0« C in the 
glass bulh during the measurenient, the sheet iron vessel is filled with sniall pieees of ice, while a drain tube 
at the hase carries oft" the water froni the melting ice. By means of an air pump tixed above the box. the 
water, coloured with sulphurous animoniuni copper oxide, is raised from the lower cvlindrical vessel, connected | 
by a rubber tube and a cock with the barometer tube and through a sccond smalTtube and funnel with the ! 
atmosphere. This pumpinir action raises the water to the zero point after the temperature in the ^lass balloon | 
has become constant. The measurenient can tlien be carried out by cnrryinir the apparatus from tioor to lioor ! 
and reading oft' the changes in air-pressure, these changes being perceptible as the observer ascends. j 



Gl. 6813. 6704, 

693», 6236, 6657, 6973. 
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52811. 1:1«. 82654. 1:15. 
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82656. 1 8. 



52870. 1:10. 



52848. 1:12. 




52 876. 1 : 8. 



52811. Boyle's Law Apparatus, Figure, after Feilitzsch, as altered by Weinhold (W. D., i £ s. d. 

Fig. 139 [127]), 2.2 m, high, Description I 3. 12 0 

82 654. Mariotte'sLaw Apparatus, after Loh mann, Figur e (Ztschr.f. d. phys. u. ehem. U.,26, 1913, | 

p. 334^ 4. 0.0 



The mercurv re<juired for tilliiiir the t^lass tube is contained in tbe bulb. By means of a piillcock A — Z it 
i8 admitted to the tube. The scale at A is of the sliding type, and on it are read the pressnres and partial 
vacua. The apparatus can also be used for demonstrating the mercury barometer. 

82655. Mariotte's, Law Apparatus after Friedr. C. G. Müller, Figure, modified form after 

Dr. Ecknig, Description 2. 8. 0 

52 835. Mariotte's Bottie after Friedr. C. G. Müller (M. T.Fig. 72), Figure, for outflow experements 

under constant. adjustable pressures 0.12.0 

82 656. Mariotte's Bottie, Figure, with tube clamp (pinchcock), supporting block and catch-glass 

(H. Sch., Fig. 118) 0. 8. 0 

52 848. Syphon Apparatus, after Schulze (Fr. phys. Techn. I, 2, Fig. 2561.. Figure . . . . 2. 0. 0 

52870. Model of aSuction Pump, of glass, with metal stand, Figure 0.12.0 

52876. Model of a Force Pump, of glass, with metal stand, Figure o. 12. 0 



Gl. 6903, »>Ö79, 6286, 6730, 

5060, 6070, 6915, 6865. 80 
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Rotary Oil Air-Pumps and Blowers. 

Rotary Oil Air-Pumps (Enclosed Type). 



The air-punip consists of a casing partly fllled with oil in which two enclosed 
gear wheels run. Wlien the Avheels are rotated the air is evacuated tlirough the 

teetli gaps from the space to be pumped, and is blown 
througli the oil into the atmosphere. The wheels are rotated 
either by an electric motor er bj^ band through a driving 
wheel fitted to the pump. This air-pump is very suitable 
both for educational purposes and for the laboratory, and 
is also used extensive! y in incandescent electric lamp 
factories and in the vakuumflask industry. 





52947. 1:8 




63 768. 1:10. 

The air pump can also be used a Biewer, e. g., for operating 
pressure burners, and for acoustical purposes. The pressure attai- 
nable is V. atmosphere for Size 1, 2 atmospheres for Size 2, and 
2V2 atmospheres for Sizes 3 and 4. The special ad- 
vantages of this air-pump are its simple design, 
compact form, high etficiency in short space oftime, 
small amount of attention' required. and small amount 
of space taken up. 

Outputs. 



52 950. l : 10. 



in 1 Minute 
in 1 Hour 



Quantity of Air exhaustel with free passa^re: 

Sizel Size 2 Size 3 Size 4 



8 Litres 
480 



14 Litres 


20 Litres 


840 . 


1200 ( 



38 Litres 
2280 . 



after 1 Minute 
„ 2Minutes 

4 „ 



1 5 1 



% 1 



5 1 1 4 1 5 1 % 1 5IV0I 



i2,4 mm 75 mm 1 mm 38 mm 0,8 mm 23 mm 0,5 mm 5 mm 



il,8 
|1,6 
1.4 



28 
114 

5 



0,6 „ 6 ^ !0,5 
10,4 „il,6 „ i0,4 
0.4 „ 0.8 ^ 0,4 



5 
11,6 
0.6 



0,3 
0,3 
0.3 



0,9, 
0.6 . 



Power required. about HP i Vs 

at Re^s per minute j 2OO 130 


2 

Vs 

200—130 


3 

200—130 


4 

Ve 

200-130 


For Hand and Bell Drive, Figure .... [ ListNo. 

( Price£ 


52945 
8.0.0 

52948 
14.0.0 


52946 
9.0.0 

52949 
15.0.0 


■ 52947 
10.0.0 
52 950 
16.0.0 

52953 
16.10.0 
63 760 
17.0.0 

63761 
17.10.0 

63762 
17.10.0 
63763 
18.0.0 


63764 
12.0.0 

63765 
19.0.0 


w Ith 110 Volt D. C. Motor, on board, with driving cord, switch, / ListNo. 
rheostat. plug box and plug, Figure | Price£ 


With 220 Volt D. C. Motor, accessories as above . . . . | ^J.^^^^^ 

{ Price£ 


52951 
14.10.0 


52952 
15.10.0 

63 756 
16.0.0 

63757 
16.10.0 
63758 
16.10.0 
63759 
17.0.0 


63766 

19.10.0 
63767 
20.0.0 
63768 

20.10.0 
63769 

20.10.0 
63770 

21.0.0 


With Three- Phase Motor, 110-125 V., accessories as above | ^f!^^^; 

l Price£ 


63752 
15.0.0 
63 753 
15.10.0 
63754 
15.10 0 
63755 
16.0.0 


With Three-Phase Motor, 220 V., accessories as above . .I^^!^^^;. 

( Price£ 


With Alternating Current Motor, 110 — 125 V., accessories as( ListNo. 


With Alternating Current Motor, 220 V., accessories as above 

1 Price£ 



and the stopcock in tlus case are of metal instead of plass. the extra price beinglOs Od 

ihe power required when using the pumps as compressors is IV2-2V2 times as great. 



The non-return valve 



Ol. 7135, 7091, 
7090. 
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82659. 1:3. 



82657. 112 




82658. 1:3. 



82661-82663. 1:6. 



82 657. 2 Rotary Oil Air-Pumps with enclosed wheels, mounted oii oiie board in series, one being : £ s. d. 
used as a preliminary pre-vacuum pump. Size 2, Figure 20.0.0 

Enclosed Air Pumps for Laboratories, Figur es 82 658 and 82 659. Can al#o be used as Blowers. 



, Size 000 


Size 00 


\ Size Ü 


Ouputs 




Quantity of air exhausted 
with free passage 


in 1 Minute 


11 Litres 


13 Litres 


1 15 Litres 






Vacua 


attaiaed in a 
of vol. 


Space 


in 2 Minutes j| 12 mm 


8 mm 


3 mm 


Number of Revolutions 


400—500 
VsHP 


300—400 
VsHP 

82659 


200—400 


Power required 


VsHP 

82660 




82658 


Price £ 


3.0.0 


3. 15.0 


4. 10. 0 


With 110 Volt D. C. Motor, Figure . . . { || 82661 


82662 
7.5.0 

82 665 
7.15.0 


82 663 
8.0.0 
82 666 
8. 10.0 

82 669 
8.0.0 

82 672 
8.10.0 
82675 
8. 10.0 
82678 
9.0.0 


With 220 Volt D. C. Motor } 


82664 
7.0.0 


With Three-Phase Motor, 110 Volts . . . { 


82667 
6.10.0 


82668 
7.5.0 

82671 
7.15.0 


With Three-Phase Motor, 220 Volts . . . . { ^pfj^^ £ 


82 670 
7.0.0 


With Alternating Current Motor, 110 Volts . { ^p^-^^^ ^ 


82 673 
7.0.0 

82676 
7.10.0 


82674 
7.15.0 

82677 
8.5.0 


With Alternating Current Motor, 220 Volts . { ^p^-^^ ^ 



Cl. 6158. 7336, Qf.* 
7333, 7361. 
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82680. 14.: 





82681. 1:3. 



82682. 1:5. 



82 679. Motor-Driven Air Pump and Blower, Figure. with 110 V. ' HP. Direct Current 
Motor. Output as a blower. 35 litres per minute with free air passage. Vacuuni produced 
in a Space of V2 ütre (500 e. c.) per minute, 340 mm. of mercury 

82680. — idem. langer, Figure, with 110 V. Vg HP. Direct Current Motor. Output a^> 
blower, 50 litres i50.000 c. c). Vacuum produced in a space of 500 c. c. 320 mm. 
mercury column 

82 681. Rotary Blower, Figure. Output with free air-passage 35 litres per minute. Pow^er required, 
Vg HP., speed 1200 r. p. m 



6. 0.0 



7. 10. 0 
2. 10.0 



Rotary Blower with Electric Motor, Figure, the two mounted together on an iron frame. Output 

as No. 82 681. 



82 682. — with 110 Volt D. C. Motor 

82 683. — with 220 Volt D. C. Motor 

82 684. — with Three-Phase Motor, 110 Volts 

82 685. — with Three-Phase Motor, 220 Volts 

82 686. — with Alternating Current Motor, HO Volts 

82 687. — Avith Alternating Current Motor, 220 Volts 

Rotary High-Vacuum Pump, Figure, on p. 1425. Encased Air-Pump for hand or motor drive. Vacua 



Quantity of air (exhausted) with free air-passage per minute approx. . . 70 1 140 1 


Kevolutions ...... 

List No 

Price 




Power required . . approx. H.P. 0,15 0,2 
W«h 110 v.l. 0. C. M.,.r { »^^^^ 


1400 1350 

99n Unit i Liist 82692 82693 
4<iu von , pj.j^g ^ gg g Q 33.10.0 


With Three-Phase Motor f List No. 82694 82695 
110 Volt 1 Price £28.10.0 32.15.0 


290 Vnlfi^»^^^'" 82696 82697 
^«iuvoii , Price £ 28.10.0 32.15.0 



6. 0.0 
6. 10. 0 
6. 0.0 
6. 10. 0 

6. 10. 0 

7. 0.0 



Cl. 7088, 7362, 
T335, 7365. 
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82698-82702. 1:15. 



8^703-82712. 1:10. 
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82688,82689. 1:10. 



82727, 82729. 1:10. 



Rotary Enclosed Air-Pumps with Dil Box, Figure. for liand oi motor diive. 



O 

X 



Power required approx. H. P. 


2,5 
0,33 


2,5 
0,53 


1,5 
0,9 


1,5 
3,0 


1,5 
4,5 


Revolutions 

Quantity of air exhaiisted with free air-passage per minute 


1500 
145 1 


1500 
320 1 


1000 
520 1 


800 
1660 1 


800 
2670 1 


List No 

Price £ 


82698 
14.10.0 


82699 
16.0.0 


82700 
30.15.0 


82701 
68.10.0 


82702 
71.10.0 


Revolutions 

Quantity of air exhausted with free air-passage per minute 


1400 
135 1 


1350 
290 1 


1000 
520 1 


700 
1450 1 

T2706 
106.15.0 
1. 5.0 


760 
2540 1 

82707^ 
121.5.0 
1.5.0 


With 110 Volt D. C. Motor i^^^ 

1 Pnce £ 

Starter for above £ 


82703 
25.15.0 


82704 
28.10.0 


82705 
47.5.0 
1.5.0 


With 220 Volt D. C. Motor { ^^*cf £ 

Starter for above £ 


82708 
25.15.0 


82709 
28.10.0 


82710 
47.5.0 
1.5.0 


82711 
106.15.0 
1. 5.0 


82712 
121.5.0 
1.5.0 


Quantity of air exhausted with free air-passage per minute 


1410 
135 1 


1410 

300 1 


940 
485 1 


710 
1470 1 

"8271F 
93.10.0 
1. 5.0 


720 
2700 1 

82717" 
107.5.0 
1.5.0 


With Three-Phase Motor 110 Volts . . { ^p^gf £ 
Starter for above £ 


82713 
25.10.0 


82714 
28.10.0 


82715 
43.10.0 


With Three-Phase Motor 220 Volts . . . . { ^p4.e £ 


82718 
25.10.0 


82719 
28.10.0 


82720 
43.10.0 


82721 
93.10.0 
1. 5.0 


82722 
107.5.0 
1.5.0 



Two High Vacuum Pump with Electric Motor, Figure, on one board, one working as a preliiiiinary pump, 
vacuuin attaiiiable 0,001 mm mercurv columii. 



Power required appiox. H. P. 0.27 0,34 

Quality of air exhausted with free air-passage 

U141. 1 1 n w.u n P u«t„. | List No. 82723 82724 
With 110 Volt D. C. Motor J p,.-^^ ^ ^ ^ 


0,27 0.34 

70 1 140 1 

13.50 1300 

oonunit / List No. 82725 82726 
44UV0II, Price £50.15.0 59.10.0 


Revolutions 14 in 1410 


1410 1410 


ui *u TU DU Ii iinu„it» i List No. 82727 82728 
With Three-Phase Motor 110 Volts \ ^^.^^ ^ g q g.^g q 


„onunit/List No. 82729 82730 
adKfMon^ Price £ 50.5.0 57.15.0 



Gl. 3660. 3664. 
3665, 7367. 
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53150. 1:15 





1 1 n w II 1 1 1 iihrf mmUm^ 

53168. 1:12. 



53 163 A. 1:4 



53 163 B. 1:5 





53171. 1:6. 



53182. 1:14. 



Wave Motions. 



53150. Apparatus for Demonstrating Wave Motions, after Grimsehl, Figure. (Ztschr. f. d. phys. 

JJ^T .^^^rr ^' L^^*"- demonstrating the Propagation, Reflection. and Interference of 
Water Waves. Oesoription 

53163. 2 Spiral Spring Models, Figure A and B, for imitating sound vibrations (M. T., Fig. 96) . 

53168. Rotary Screw Spiral after Friedr. C. G. Müller, Figure, for demonstrating progressive 
SlflB WäVGS (M. T.. p 87^ 



53 171 Wave Machine after Steindel. Figure, for transverse and longitudinal waves and for 
demonstrating the interference of two waves (Ztschr. f. d. phys. u. ehem. U. 23, 1910, p. 289) 
uescription f 



tn l,,.], ntL ,1 u """^ '""^ «ä«'^) excentric discs which can be di.«placed relativelv 

Ition i" tt T^Jl 0" --otatin? the discs about their horizontal axes a rran.sverse wave^ 

Tthe end. ofTh^vta wf ' T '"7 P'"''** s.vüzMy on the discs. and a longitudinal wave-motion 

waves ir onno.il n A. T ^"'"'^'1"^ "'^''t angles. so that the direction of propairation of the 

rarv rautuX hVllt. f r''' °^ Tbe excentrics can be displaced relatively to each other so as to 

let -a ™h"rd rL Jf infn f- ^^lu' '"^^ f ''^^ ^or.rs,,i.A together bv leyer. and 

ser a inira row ot rod> into motion. thus shomng the interference of the two wave-trains 

'^'^for*th?.h!'''i?l^i^' ^'•^«ehl' Figure. for the synthesis of vibrations, with the rod 
chem U 17 Ä n p. * •["^'^^JT^^t^l tone and for two overtones (Ztschr. f. d. phys. u. 
cnem. u. 17, 1904, p. 34; Physikal. Ztschr., 1904), Description 



£ d. s. 



3. 15. 0 
0. 6.0 



9. 0.0 



8. 15. 0 



C). 7137. 

6810. 6816. 7202, 
6216, 6115. 
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53 196. 



1:25. 




i3 



53239. 

1 : 9. 



82732. 1:12. 



IT 



82731. 1:16. 




53 426. 1:14 53 428. 1:7. 

Acoustics. 

Propagation of Sound, Pressure Changes. Biewers, Vibrating Air Columns, Pipes, Sound Analysis. 

i £ 8. d. 

53 196. Megaphone, Figure, 2 m long, carrying distance 1000 m (W. D., Fig. 202 [188]) . . . ' 0.10.0 

82 731. Kündt Tube, with accessories, Figure (H. Sch. Fig. 157), for demonstrating horizontal air ; 

waves ! 0. 5.0 

82 732. Blowing Table with Centrifugal Biewer, Figure, with 4 valves for labial pipes, 1 vahe for 

1 large reed-pipe, and an opening for tononieter and wind ehest 24. 0.0 

The blower is driven by an electric motor the speed of which can be regulated by a starter. The blower : 
runs practically noiselessly and snpplies a smooth wind-pressure of 60 mm water-column. When ordering, please 
State the type of current and voltasre of available supply. 

82 732a. — idem, with 8 valves 25. 0.0 

82 732 b. — idem, with 13 valves 26. 0.0 

53 239. Labial Pipe of wood, to be used open and closed, Figure 0.10.0 

53 426. Monochord, Figure, useful string-length 1.2 m, with 3 strings, 2 with pegs and one with 
weight for stretching, with centiraetre scale, movable bridge and damper clanip, of polished 
mahogany (only two^strings'are shown in illustration), without weights 1.16.0 

53428. Monochord, smaller and simpler, with two strings stretched from pegs, Figure . . . 0.15.0 

Cl. 6895, 7145, 6902. 
6395. 6970, 6918. 
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53384-53397 1:10. 



82752 a. 



List No. 
Size: 

Oscillatorv Frequencv: 
Price £ 

List No. 

Size: 

Oscillatory Frequency: 
Price £ 



Tuning Forks. 

Tuning Forks for Oscillatory Frequencies, Figure, for testing cables for telephone networks with Pupin 
coils. on resonance boxes. 

82733 82734 82735 82736 82737 82738 82739 82740 82741 82742 

1 2 3 4 5 6 7 8 9 10 

2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 

2.0,0 2.0.0 2.0.0 2.0.0 2.0.0 2.0.0 2.0.0 2.0.0 2.0.0 2.0.0 

82743 82744 82745 82746 82747 82748 82749 82750 82751 82752 

11 12 13 14 15 16 17 18 19 20 

8000 9000 10000 11000 12000 14000 15000 16000 18000 20000 

2.0.0 2.0.0 2.0.0 2.0.0 2.0.0 2.0.0 

The tiining forks are accurately adjusted to the corresponding oscillations 
we can supply forks for anv intermediate frequencies. 

14 Tuning Forks with sliding weights. after Appiinn. Figure, for producing the tones and seraitones from 
c-itogg, m International Pitcli. for testing church bells for their overtones. 

^ 53385 

2 

e_i=81,5 
f_i = 86,3 
fis_i = 91,5 
g-i = 96,7 
gis_t =102.7 
2.6.0 



2.0.0 2.0.0 2.0.0 2.0.0 

In addition to the frequencies indicated. 



List No 
Size 
Range of 
Tone 
and 
Compound 
vibrations 
Price £ 



53384 

1 

c_i = 64,6 
cis_i = 68,5 

d_i = 72,6 
dis_i = 76,9 

e_i = 81.5 

2.10.0 



List No. 

Size 
Range of 
Tone 
and 
Compound 
vibrations 
Price £ 



53391 

8 

ei = 325.9 
fi = 345,3 

fisi = 365,8 
gi = 387,5 

giSi = 410.6 
2.4.0 



53392 

9 

giSi=410,6 
ai=435 

aiSi = 460,9 
hl =488.3 
Co = 517,3 
2.0.0 



53386 


53387 


53388 


i . 3 






!gis_i = 102,7 


Co = 129,3 


60 = 162,9 


: a_, =108,8 


ciSo = 137 


f«= 172.6 


:ais_, = 115,2 


do = 145,2 


flSo = 182.9 


h_i = 122.1 


diSo = 153,8 


go=193;8 


Oft = 129,3 


60 = 162.9 


giSo = 205,3 


2. 4.0 


2.4.0 


2. 4.0 


53393 


53394 


53395 


10 


11 


12 


C2 = 517,3 


e, = 651.8 


giSj = 821,2 


cis2 = 548,1 


fa = 690,5 


aj=870 


d8 = 580,7 


fls. = 731,6 


aisj = 921.7 


disj =615,2 


g2 = 775,l 


h.> =976^5 


62 = 651.8 


gis, =821,2 


Cs= 1034.6 


2.0.0 


2.0.0 


2.0.0 



53389 

6 



ao = 217,5 
ais« = 230,4 
h„=244,l 
c, = 258,7 
2. 4.0 



53390 

7 

C, = 258,7 
ciSi=274 

di = 290.3 
dis, =307,6 
e, = 325^9 
2.4.0 



53396 53397 

13 14 
C3 = 1034,6 es = 1303,6 
cis8 = 1096,l fj = 1381 

d, = 1161,3: fis, = 1463.2 
dis3 = 1230.4' g8 = 1550,2 
eg = 1303.5 gis., = 1642,3 
2.0.0 2.0.0 



82752a. Box for storing above, Figur6. Price according to number of forks £ 1. 10.0 to 3. 0.0 



Gl. 1133, 

7101, 6656. 
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82 753 B. 1:8. 



82754. 1:10. 82755. 1:12. 



82756. 1:15. 






53438. 1:7. 



53461. 1:3. 



53462. 1:5 



82 753. 15 Tuning Forl(8 on 2 Resonance, Boxes, Figures AandB, for the tones Cj, (1024), d:j (1152). ^ 
e« (1280), (1365V3), g« (l'^36). (I7I6V3), hg (1920). C4 (2048), (2304s 64(2560), 
f4 (2730-/3), g4 (3072), a4 (3433 Vs), h4 (3840), C5 (4096) Compound vibrations 20. 0.0 



82 753a. 4 Tuning Forl<8 for proving the llmit of audibility, C4, C5, c«, c, (ute, ut:, iits, ut.,). on a 
resonance box as No. 82 753 



Vibrating Plates, Resonance Phenomena, Organs of Human Speech, Tone Variators, 
82 754. Chemical Harmonicon, after Noack, Figure (Leitf. Fig. 12), for determiniiig the pitch of 



a flame-tone 



82 755. Resonance Tube with receiver andtubing, after Noack, Figure (Ztschr. f. d. phys. u. ehem. 
U. 5, 1892, p. 275. — N. Leitf. Fig. 13. — N. Aufg. Fig. 21); Aufg. 46, for determining the 
wave-length k and the velocity of soiind in air 



3. 0.0 



0.18.0 



0. 8.6 



82 756. Rotating Drum, Figure, for tuning fork ciirves, with stand (Ztsclir. f. d. pliys. u. cliom. 

U. 7, 1894, p. 120; N. Leitf. Fig. 20.; Aufg. 41 3. L5.0 

Tlie driiiT). capabh* of rotatinir about a perpendiciilar axis, has a crank at the top titted with a slet. 
A heavy centrifucal penduliini, whose time of rotation is deterrained beforrhand, sets the drum into re.£riilar rotation 
through the crank. When the outside of the drum has been coated with a uniform layer of lycopodiura, the drum 
is revolyed, and a tuning fork titted with a style records on the drum durinj^ one whole rotation of the latter. 
Tbis is done by slightly pressinor the style against the drum. The number of vibrations a second of the tuning 
fork is given' from the number of waves and tlio time of rotation of the drum. 

Gl. 7332, 

7331, 6797, 6798, 6752, 
6916, 7141, 7142. 
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53 481a -53 487a. 1 : 15. 



53463. 1:4. 





53561. 1:9. 



53 623. 1 : 6. 



53 438. Apparatus for Chladni's Figures, Figure. on p. 1429. consisting of one iron clamp one 



£ s. d. 



53461. Model of Larynx, after Bock, simple, Figure, on p. 1429, Description 

53462. — idem, with hyoid bone. Figure on p. 1429, Description 

54463. - idem, with view of the pharyngeal space and nasal cavity, Figure. Description. 

Tone Variators after Prof. Dr. Stern. Figure, the tone being varied steadily and uniformly 

422 . Description. 



0. 6.0 



0. 18. 0 



0. 15.0 



Compass | 



Size 
From 
To 
£ 



1 

100 
165 
9.0.0 



iZtschr. f. Psychologie und Physiologie der 'Sinnesorgane. Vol. 30, 1902 p 

List No. 53 481a 53482 a 53483 a 53484 a 53485 a '53486 a 

2 3 4 5 

150 200 300 400 

300 400 600 800 

8.0.0 7.10.0 7.0.0 6.10.0 

practioa?i„Äions\y'oÄ£'s »"«^ t""'"«, psychological investig.tions and 



6 
500 
1000 
6. 4.0 



53487 a 

7 

600 ) Compound 
1200 ( vibrations 
6.0.0 



Tariator is adjusted. 



53 561. 



re. c„ 128 Compound vi- 



l. 2 Tuning Forks with Recording Device on Wood Stand Figu 

brations nit, = 256 v. s.i. oue fork flxed. the other movable and provided with sliders 
Z 8J?'[83o'ina g'a^,^"^^^^'^»^ -'--t-n-^ two tuning f'orks (M. P., I,Vigs 806 



By raeans of the sliders one^ork can be altered in relation to the other by 4 : 5. 

53 623. Phonometer after Dvorak, Figure, on stand and i^ith tilting board. Descripti 



lon 



6. 0.0 



0. 12. 0 



Cl. 1193 7102, 
6841, 5406. 
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53 659,82757. 1:23. 



Optics. 

Photometry Apparatus. 

Photometer Benches and Accessories. 

82 757. Large Precislon Photometer Bench, Figure, biült on data supplied by the Physikalisch- 
Technische Reichsanstalt (the German '•National PhysicalLaboratory''). The bench compnses 
two stout Steel tubes 3,18 metres (about 10V4ft.) length, one of which has a millimetre 
Scale engraved on it, with three tube Stands (adjustable by rack and pionion vortirally) 
on three carriages with rollers, pointer and fine-adjusting device 

82 758. - idem. with three steel tubes 4.5 metres (about 14 ft. 3 ins.) length 

Extra Prlce for li^jht-ratio graduation 0.1—200 on the second steel tube for the 3 metre lonsr bench . . 
— idem. for the 4,5 metre Bench 



53 659. Portable Iron Table for the large Photometer Bench No.82 757, Figure. Price exciusive 
of photometer bench 



£ s. d. 

25. 0.0 

32.10.0 
2. 0. 0 
2. 10.0 



17. 0.0 



ci 



1217, 
7353. 
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82759. 82757. 82762. 1:25. 




82760,82761. 1:25. 



82 



^^Lier Belfcir"'' ^^"'^ Photometer Bench, No. 82 757, Figure. Without photo- 



£ s. d. 
7. 0.0 



82 76a Photometer B^^^^^ Figure, ,slightly different design.) length of bench 2,5 metres (about 
8 tt). toiKstructed of angle irons with iron legs, wood scale graduated in half- 
ZVrZlT""/''^ Iight-ratio graduation from OJ to 150; two carriages or pl^to- 
meter head and companson source of light capable of l.eing coupled at a diltance of rom 
t-^f '"^ 22" to 27",. This bench i.. de.igned mainlv for Dhotom«t«Hnn IZv 




photometer head for equality, with direct vision 

Extra Price for pfcotometer head arransr. d for equality and contrast 



1. 0. 0 



Cl. 73i>, 
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82761. Photometer Berich for Incandescent Electric Lamps and Gas Burners, Fi gm c on p. 1432. 

Length of bencli. 2,5 metres (about 8 tt.) wood scale \vitli two light-ratio gradiiatioiis, 
tlie top one going frora the middle 1) in both directions to 200; the bottom one. from 
1_50; witli two Stands adjustable up-and-down by rack and pinion, on both ends of the 
bench for the Hefner (crr other Standard) lamp and the glow lamp (or gas burner) to be tested; 
one carriage witli two Stands for tlie ]>liotonieter lioad and for the Hefner lamp. The bench 
is fitted with 1 Lummer-Brodhun equality Photometer Head No. 82 764 

For suitable Hefner Standard Lamp for above, see Nos. 82775 — 82781. p. 1435. 

The bench can be used for photoraetering in two different ways. as follows: (1) The two light sources 
to be compared are fixed on the hxed Stands at the ends of the bench and the carriage containing the photonieter 
head slipped alonjr iintil equality is observed. The readinir in tliis case is taken on the top scale. (2) The 
Hefner lamp is set up on the carria^^e alonirside the photometer head, and the lamp to be tested on the left- 
hand end of the bench The reading in this case is taken on the lower scale. 

82 762. 8 Diaphragmic Discs, 6 with holes, for keeping off secondary light. The diaphragms are 
of inetal. velvet-lined, on riders, f. Figure on p. 1432 



15. 15.0 



9.12.0 

82 763. 1 Metal Frame for connecting up two carriages at variable distance 1.10.0 



Accessories for above Photometrie Apparatus. 
Photcmeter Heads. 

82 764. Photometer Head (Lummer-Br odhun's. Figure, with peep-hole perpendicular to the 
luniinous sources, with setting to equality 



6. 5.0 



82765. — ideni. with setting for equality and contrast. Prismatic cubes with figures blown in ; 7. 5.0 



82 766. Photometer Head (Lummer-Brodhun's , Figure, with oblique peep-hole, with setting 
to e q u a 1 i t y 



82 767. — idem, with setting to equality and contrast, Prismatic cubes with figures blown in 

Extra Price for tittinir a divided vertical circle for photometerin.ir ruminous sources at different 
aiiLMes on precedint; pliotometer lieiids , 

Extra Price for fittintr 3 smoked glasses to the above photonieter heads; each orlass 0.2 permeability 



5. 0.0 

6. 0.0 

1. 5. 0 

2. 5.0 



Extra Price for Photometer Heads 82704 and 82765 when tittod with an arransrement for ohserving with both 

eyes. For No. 82 764 

For No. 82 705 



6. 5. 0 

7. 5 0 



When ohserving with both eyes the dift'erence in sensitivity is nuich greater. 



Gl. 1216, 3385. 
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53650. 1:2. 





82770. 14 




53650 a. 1:2. 



82772. 1:8. 



82 768. Photometer Head after Beclistein. fol ding type, with straight gypsum bodies, for settinff £ »i. 

to eqiiality and contrajst 13 5 o 



82 769. — ideni. with divided vertieal circle, for photometering sources of light at different 
angles 



5:3650. Flicker Photometer Head, Fignre, with sector disc 



5. 0.0 



53 650a.. — idem, with rotating flicker body, Figur e. with incliuing deviceand degree graduation 

tor measurenients in diverence directions 7.10.0 

53 650 b. Motor Drive l'or tlie preceding Flicker Photometer Heads. with D. C. 110 Volt Motor 

and regulating resistance 2. 10 0 



The principle of the flicker photometer is as follows. The eye does not perceive either of two Stimuli when 
the> fol ow each other rapidly. hut a niergincr of tlie two. A tiicker is always observed whea a surface 
aiternately lighted by two iiiininous sources of ditiferent inteiisity and where the ^chan^e between the two d( 
not take place rapidly enoiiirh to allow the two to mercre into one Stimulus. On the other band there i 
llicker where both luminous intensities are eqiial. ' 



IS 

does 
IS no 



K V. "^^^^.^jck^'f^ photometer head is therefore set up between the two sources of light at both ends of the 
bench so that no flickering is observed where the alternations of the two luminous eliects are moderate. 

82 770. Photometer Head (Bunsen's) Figure. The spot screen is reversible. With two inclined ' 

mirrors m a sheet metal casing open on both sides. Without stand or lateral candle holder 1. 15.0 



82 771. 



i d e m . with rotary casing 2 



10.0 



82772. — idem, Figure, the rotary casing being fitted with divided circle. so as to ennble 

luminous sources to be measured at different angles. Without stand . . 3. 5.0 



82773. Spot Screen for the Bunsen Photometer. 



82 774. Prism Photometer Head after Krüss 

The two images of the Bunsen spot are divided by a sharp line. thus facilitating comparison. 



Fach 0. 0.6 
. . 4. 5.0 



C\. 5931, 

5932, 3672. 1209. 
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Units of Light and Comparison sources of light. 

82 775. Hefner Lampe, Amyl Acetate Lamp, admitted for test by tlie Physikalisch - Tech- 
nische Reichsanstalt (Ztschr. für Instrumentenkunde, 13, p. 257), with optical flame nieasuring 
apparatus (alter Krüss), check gauge and scissors, Description 

82 776. — idem, verified 

82 777. — idem, with tlame meter after v. Hefner-Alteneck, check gauge and scissors, 
Description 

82 778. — idem, verified . . . 



82 779. — with 2 Üame measuring apparatus, check gauge and scissors, cf. Fig. 82 780, Description 

82 780. — idem, verified, Figur e . . . 

82 781. Spare Wiek Tube for the Hefner Lamp, verified 



82 782. Standard Metal Filament Glow Lamps of approx. 10, 16, 25 and 32 Candles (Hefner), 
specially for photometering glow lamps with Apparatus No. 53 656, for an accurately 
prescribed voltage each 

These comparison glow lamps are supplied calibrated at an accurately prescibed voltage and for a liiminous 
intensity in one direction, approximately as ordered, e. g. for 16.6 Standard Candles (Hefner) at 110 volts. 

The lamps are supplied for the usual voltages; 110, 120, 150 and 220 volts. When ordering the voltage 
available and desired candie power should be stated : in every case only one of these twt values can be strictiy 
adhered to. — It is advisable always to obtain 2 comparison lamps of the same sort, keeping one as a master 
Standard, and comparing it from time to time with the Standard in use. 

82 783. — idem, calibrated for an accurately prescribed Candie -power in one direction, for 
w^orking on the photometer bench each 

If accurate measurements are desired with these glow lamps — especially in the photometry of arc liirht — 
the voltage obtained for the candle-power in (juestion when calibrated must be adhered to. 

82 784 — idem, calibrated for an accurately prescribed mean horizontal Candle-power, for 

glow lamp measurements. in accordaiice with the rules of the Verband Deutscher Hllektro- 
techniker, on Photometer Bench No. 82 757, 82 760 and with the aid of the Angle Mirror 
No. 82 789 each 

82 785. — idem, calibrated for a prescribed mean hemispherical candie power. These lamps 
are necessary for measurements with the Ulbricht spherical photometer No. 82 814 each 

If desired, these lamps are supplied with the Certificate of Test of the Physikalisch- 
Technische Reich sanstalt on payment of the necessary fees. 

82 786. Centered Paraffin Lamp, with round burner as comparison source of light for stronger 
luminous sources 



2. 0.0 
2. 10. 0 



2. 0. 0 
2. 10. 0 
2. 9.0 
2. 19. 0 

0. 6.0 



0. 12. 0 



U. 12. 0 



0. 12. 0 



0. 12. 0 



0. 10. 0 

82 787. Glass Plates, red, green, blue. Per square decimetre . . | 0. 1. 0 

82 788. Glass Plates of ruby glass. Per square decimetre 1 0. 1. 6 



ci 1221. 
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82803. 



82802. 



53654. 1:9. 



Auxiliary Apparatus for Photometering. 



82 789. Angle Mirror, for determiiiing the mean horizontal candle-power of a glow lamp in accordance £ > d 
with the regulations of the ^^Verband deutscher Elektrotechniker". Glow lamp holder with 

Ldison screw socket, adjustable vertically ' 1 16 0 

82 790. Rotating Device for a vertical lamp. For driving by electric motor. Price, without motor 5. o 0 

82 791. Electric Motor for above, for cord drive through spur gearing 5 0 0 

82 792. Rotating Duplex Mirror after Brodhun. for a fixed. horizontal glow lamp. Price, including \ 



82 793. Glow Lamp Photometering Stand for rotating through the horizontal plane. Tilt read offon 
a diYided ende. Figure on p. 1431 



82 794. 



idem, Rotation through horizontal and vertical plane read off on divided circles . 

82 795. 45^ Mirror u- e., tilted at 45o to Horizontal). The mirror rotates about this horizontal 

axis and the rotation read oft on divided circle. Wiüi mirror about 8" diameter 
82 796. — idem, with mirror about 20" diameter 



82 797^. AuxHmry Mirror rotary about all planes, with divided circle and degree arc, Figure 



on p. 



82 798. Photometering Stand with 2 Brodhun mirrors (Liebenthal, Praktische Photometrie d 292^ 



for luminous sources to 24" diameter 
82 799..— idem, for luminous sources to 20" diam. 
82 800. — idem, for luminous sources to 16" diam. 
82 801. — idem, for luminous sources to 12" diam. 



Auxiliary Apparatus for Photometering Gas Lamps. 
82802. Experimental Gas Meter, Figure, for a flow of gas of 750 litres (about 0.0200 cu ft) 
per hoiii. with level hn elling-screws. pressure gauge and fine-adjustment cock (the actual 
design differs froin the Illustration) 



12. 0.0 

2.10.0 
5. 0.0 

2.10.0 
5.10.0 



6. 0.0 



42.10.0 
35. 0.0 
30. 0.0 
25. 0.0 



6. 0.0 



82803. Experimental Governor (Pressure Regulator), on stand, Figure 1 2 15 0 

82 804. Seconds Clock with arrestment and return to zero 
82 805. Standard Argand Burner, with 32 holes 
82 806. Cylinder with Graduation for same 



1. 4.0 
0. 10.0 

0. 2.0 



Ci. 7157, 7155, 5442. 
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82 815. 1:25. 

Portable Photometers. 

53654. Photometer after Leonh. Weber, Figure, on p. 1436, with complete accessories, in polished £ s d. 
wood box. Descriptlon 20. 0.0 

The photometer is based on the comparison of two illuminated groiind discs. oiie of which is airanged 
so as to be niovable in a horizontal tube; the tnbe pei-pendicular to the latter tiibe, and coiitaining the other 
Liround diso, contains a Lummer-Brodluin Cnbe, is arranged to rotate, and can be conveniently focussed on the 
Inniinons sonrce to be investigated. A graduated arc permits the angle described to be read oft". As comparison 
light sonrce use is niade of a sinall benzine lamp having a tlame-height of 20mra; the correct height can be 
read oft" on a scale pasted on plate glass, and can be adjusted by a rack. • 

82807. — idera, with prisiiiatic cube for equality and contrast 21. 5.0 

Accessories for Weber Photometers. | 

82 808. Incandescent Electric Lamp, in case, with pole terminals. May be substituted for the case ; 

containing tlie petrol lamp | 2. 0.0 

82 809. Supply Set, comprising accumulator, ammeter and rheostat, tor operating Glow Lanips. In j 

case 4.10.0 

82 810. Tripod Stand, wood, for setting np the Weber photometer 2.10.0 

82811. Tube Photometer, Improved Weber Opal-glass Photometer. latest design (Zeitschrift 
für Instrumentenkunde 1907, p. 182). With Lummer-Brodhun prismatic cube for equality 
and contrast, with opal-glass plate arranged to turn at a varying rate in the tube; 
with percentage scale, electrical measuring lamp in case with adjusting device, one 
Weber plate box with circle and index, two, smoked glasses in mount; screen comprising 
a gypsum plate and an opal-glass plate (intercliangeable). with a round type level for \ 
setting in a horizontal position. The entii^e instrument is fitted in a carrying case . . . 50. 0.0 

82 812. Polarisation Photometer after Prof. Dr. Weber, for measuring the light emitted by i 
celestial bodies (Zeitschrift für Instrumentenkunde 1891, p. 6), with divided circle, for setting j 
to equality 45. 0.0 



46.10.0 



82813. — idem, for equality and contrast, Figure 

Ulbricht's Spherical Photometer (Elektrotechnische Zeitschrift 1900, p. 595, 1905. p. 512, 1906, 
p. 50, 1907, p. 777). Figure, with opening at the top for introducing the source of light, 
opal-glass Observation window, Standard lamp-holder, and sliding diaphragm. 

List No: 82815 82816 82817 82818 
8ize: 12 3 4 

Diamr. of Sphere. ins. 20 40 60 80 

Price £ 17.10.0 25.0,0 32.10.0 40.0.0 
Ulbrichts spherical photometer is used for measuring the mean hemispherical candle-power of any 
source of light by a Single measurement. It consists of a hollow metal irlobe the insidc of which is cuated with ' 
a dull white substance. At the side of the irlobe is an opal-glass window for observins: the brightness inside 
the globe caused by the source of light in it. The readings are taken on the photometer bench with the Weber 
opal-glass photometer or the Lummer-Krodhun photometer. 

82819. Apparatus for Testing the Centre of Gravity of Light, after Ulbricht Elektrotechn. Zeit- ] 

schritt 1907, p. 717) ; 1. lOO 



GL 7128, 7363. 81 




£ s. d. 

53 656. Glow Lamp Photometer, Figiire, on p.l437, with comparison apparatus on J o 1 y's principle 7.10.0 

The photoiiieter is 1 m long and is arran^ed in such manner that the candle powers of fflow lamps can 
be compared withoutadarkroom.the ratio of intensitv beinff read direct on a 8cale The ran<^e extends 
in both directions from 1 to 10 times. The exchange of the glow lamps imder test proceeds verv rapidlv 
talibrated glow lamps are used as Standard^. The apparatu. is fitted with Edison Glow lamps sockets but ! 
can be arranged for any other holder. ' | 

Comparison Glow Lamps — see Nos. 82 782— 82784. 

Apparatus, etc. for Determining the Lighting of Workshops. 

53 629. Light-Angle-Measurer after Weber. Figure, for determining the luminosity of places i 

(Ztschr. tur Instrumentenkunde 4, 1884, p. 343), can be folded up .... 4.10.0 

invp«t J^fin ^PPf tl"' measuring the angle from which the open sky is yisible from the place being 1 

investigated. and the angle of elevation at which the light falls upon the place. ! 



Cl. 1204, 1205, 
5930, 5929. 
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53 630. Aperture Goniometer after Gotschlich, Figure oii p. 1438, for the same purpose, giving 
simultaneously the upper and central angle of incidence, Description 



£ 
2. 



s. d. 

4. 0 



The apparatus consists of a stand with graduated arc in the centre of which are two rotary mirrors. The 
axes of rotation of the mirrors are indicated by engraved lines. Two pointers are connected with the mirrors 
and show the predominating" inclination on the graduated arc. By means of a spectacle-shaped sighting arrange- 
inent with line threads a sight is taken of the mirror which is adjußted in such manner that the engraved 
axes of the one mirror falls in a line with the upper edge of'the window, while the axis of the other is made 
to coincide with the ridgo of the opposite house. The portion of the arc situated between the two pointers 
is equal to half the angle of aperture. 



53 631. Photometer after Wingen, Figure, on p. 1438, for directly determining the luminosity j 
of workplaces in metric candles (ränge 10—50 metric candles), Description : 2. 



The area to be investigated is compared by observing with a red glass with a rotary surface inside the 
apparatus, this latter surface being illuminated by a small benzene lamp, the height of tiame of which can be 
regulated. By rotating the comparison area relatively to this lamp, an external pointer is actuated, and permits 
the luminous value of the area investigated to be read off on a scale direct in metric candles. 

53 632. Carrying Gase for above, lock-up, with handle 



0. 0 



0. 10. 0 



82 820. Brightness Tester after Dr. Thorner. In case 2. 10. 0 



53 633. Photometer after Wingen, for determining intrinsic brilliancy, Figure; benzene lamp 
with optica! flame measuring apparatus after Krüss, for a ränge of 1—500 metric candles, 
Description 



This photometer is constructed on the same principle as the preceding apparatus, 
accurate and extensive measureraents. 



but admits of more 



53 634. Apparatus for Measuring Surface Brightness, Figure, with Hefner Lamp, Description 



4. 0. 0 



,10. 10. 0 



Gl. 1207. 81* 
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Apparatus for Equipment of the Photometer Boom. 

82 760. 1 Photometer Bench, leii^th of bench 2,5 metres (about 8ft in length). Constriicted of angle ; ^ - «i 
irons witli iron leg^s, ^vood ^^cale graduated in lialf centimetres and light-ratio 
graduation from 0,1—150; two carriages for pliotometer head and comparison source of j 
light capable of being coupled at a distance of from 54—66 cm (about 22" to 27"). This i 
bencli is designed mainly for phot ometering electric incandescent lamps in I 
accordance with the regulations of the „Verband deutscher p]lek trotech- 
niker ' (Resohition of 26^^ May, 1910, E. T. Z. 1910, pp. 303 and 714); it is equipped with: 

1 simple glow-lamp stand for the comparison source of light, 1 rotary glow-lamp holder for a 
vertically supported lamp with motor and 1 Lummer-Brodhun photometer head for 
equality, with direct vision 20.0.0 

Extra price for photometer head arransred for eijuality and eontrast £ 1. 0. 0 

82 770. 1 Photometer Head iBunsen's). The spot screen is reversible. With two inclined mirrors 

in a Sheet metal casing open on both sides 1.15.0 

53 650. 1 Flicker Photometer Head 5. 0.0 

53 650a. 1 idem, with rotating flicker body 7.10.0 

82 775. 1 Hefner Lamp, with optical flame measuring apparatus after Krüss, check gauge and 

scissors. admitted for fest by the Pliv.sikalisch-Technische Reichsanstalt 2.10.0 

82 781. 1 Spare Wiek Tube for the Hefner Lamp, verified 0. 6.0 

82 782. 4 Standard Metal Filament Clow Lamps of approx 10, 16, 25 and 32 Candles Hefner) 

for 120 Volts \ . . 2. 8.0 



82 789. 1 Angle Mirror for determining the niean horizontal candle power of a glow lamp, adjustable 
vertically . . 



1.16.0 



82 792. 1 Rotating Duplex Mirror after Brodhun, for a fixed, horizontal glow lamp. Price, 

including motor ! I 12. 0.0 



82 793. 1 Glow Lamp Photometering Stand, for rotating through the horizontal plane, with 
divided circle 



2.10.0 



82 795. 1 45^ Mirror (i. c , tilted at 45« to Horizontal). The mirror rotates about this horizontal 

axis and the rotation is read off on divided circle. With mirror about 8" diameter . . . ; 2.10.0 

53 654. 1 Photometer after Prof. Dr. Weber, with complete accessories and in polished wood box 20. 0 0 

53 656. 1 Glow Lamp Photometer with comparison apparatus on Joly's principe .... 7.10.0 

53 629. 1 Light-Angle-Measurer after Weber for determining the luminosity of places .... 4.10.0 

53 633. 1 Photometer after Wingen for directly determining luminosities j 4. 0.0 

4 94. 5.0 
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82822. 1:14. 



82821. 1:6. 
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53696. 1:20. 





53704. 1:8. 



53705. 1:8. 



53712. 1:10. 





53714. 1:14. 

Propagation and Intensity of Light. 

82 821. Photometer, Figure (N. Leitf., Fig. 20), Aufg. 74—77 . . . 



82823. 



£ s. d. 
0. 10. 0 



53 696. Optica! Bench after Friedr. C. G. Müller, Figure (M. T., Fig. 114 and pp. 166 to 171 

173, 174, 175), 3 m long, with 4 saddle-stands * | 1. 10. 0 

82 822. Optical Bench, Figure (H. Sch., Fig. 193), with white screen, lens in mount and object (wire i 

nettingj ' 0. 8. 8 

53 704. Are Light Lantern (M. T., Fig. 120) after Friedr. C. G.Müller, Figure ! 1. 4. 0 

53 705. Prism, Diso and Cylinder of Cardboard, for showing the dependence of the luminous intensity 

on the angle of incidence and for Photometrie experiments (M. T., Figs. 125 [126]), Figure . 0. 4. 0 



Reflection of Light. 

53 712. Reflection Apparatus after Friedr. C. G. Müller (M. T., Fig. 127), Figure, for showing 
that the reflected ray lies in one plane with the incident ray and with the axis of incidence 

53 714. Mirror Arrangement after Porro (M. T., Fig. 129), for reversing an image, Figure 



0. 18. 0 
0. 16. o' 



82 823. Weinhold's Arrangement ofMIrrors, Figure (W.D. 1913, Fig. 367, p. 495), for explaining the i 
Porro arrangement of prisms for erect Images in telescopes. The mirrors take the place of | 
the total reflecting surfaces of the Porro prisms . . 3. 10. 0 



Gl. 6667, 6387, 6318, 
6976, 6769, 6935, 
6373, 6375. 
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53818. 1:8. 



£ 8. d. 
Price on 



"'''.Äs RÄjr.''^'*'"' '".'^.^ I>-.->e Museun,, M.unich,, for 

mverJd^\n%fr.t^ " photograph of the reduced real image of the small porceiain fi^re'as'it äpuears' ' '^««»änd" 

Virtual. malnm^dTd'ere'cf iml^f aWear" '''''' " 

irom . adjustable stage, telescope. linear source of liglit. collimator Jens .... 
''''o° »" parallelogra» 
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6. 5.0 



82 825b. Optical Accessories for above 

''^''^'P^' ^^^'-'^^^ ^i^h lighting 



1. 0.0 
1. 5.0 



4. 10. 0 



53818 



The two flat 



rotatedby4universal>T„ts^"vr„l\XT^^^^^^^^^^ f ^'7" bra.s. ' which ' can be 

of the inside side surfaoe. of th^iro^bar^and thi/ - '-^ '"""-^ along the line of continuation 



The opposite axi.s (C) always mves alo„" the bUeetin<r ifn. nf 7h '^'^ «"trally fixed pin of the ob.jeet-table. 
table or sta-e has an attachment fitted with a ZZl nAilTJl o ^"T^"^ The object 

Slot into the hollow axi. C the obieot-t^ble Is Sd thll' ""T' °^ ''''^ P'" P''*^'»'^ through the 
the prism placed on the table alwavs reL n. in a «v^m^ ■ i l*" »PPf^"»'"' "«««^ as a spectroscope, 
usin- the apparatus as a reflex aonTometer the steel n ^Tn i T*"^" "'"'"^ »"^"«d. When 

axes in the arms. so that the poMtiroMhe obieot f J^l/.i ^^^^^^^ ^^'^""^^ ^"'^ of the hollow 

arm. In gonio.etrical n.ea.,ureUi:.%fe ^^UaSn/t'^sÄ aTa^.: 



Cl. 7374, 7370. 
7371, 
6263, 6306. 
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53838. 1.12 



82827. 1:7. 





82 828. 1 



53 859 A. 1:6. 



Refraction, Total Reflection. 
82 827. Measuring Board with Diopter and Glass Cube, Figure (Ztschr. f. d. pliys. u. ehem. U. 15, j ^ 
1902, p. 199), for determining the refraetive indices of glass ' 

53 838. Rectangular Glass Box for Experiments on Refraction and Total Reflection (W. D., Fig. 
277—283 [263— 269J), and for the curvilinear propagation of light (W. D., p. 337 [310]), 30 cm 
long, 7,5 cm wide and 18 cm high, Figure, for uise in association with the apparatus No. 53 844 
and 53 845 



s d. 
2. 8 



0. 18. 0 



l. 2.0 



53 844. Refraction and Reflection Apparatus, after Weinhold (AV. D., Figs 284, 285), casting the 
luminous rays in all directions, without glass vessel, Figure; the glass vessel can be used 
as No. 53 838 0. 16. 0 

53 845. — idem, after Grimsehl (Ztschr. f. d. phys. u. ehem. U. 20, 1907, p. 214), with glass vessel, 
Figure. Description 

The apparatus can be used with the room half darkened. An arc lamp should be employed as the 
luminous source. 

82828. Ponomarenko's Optical Apparatus, after Ponomarenko, Figure, for explaining the laws 

of the refraction of light. Description 4. 0. 0 

53 859. Optica! Diso after Hartl, Figures A and B (Nos. 1—4), for demonstrating the laws of 
elementary optics (Ztschr. f. d. phys. u. ehem. U. 9, 1896, p. 113; M.T., Fig. 134), for experiments \ 
with Single rays and parallel rays, Description 3.18.0 

The apparatus is used in an undarken^'d room with direct sunliorht; the entire arrangements is very 
comprehensive The followini^ can be deinonstrated : the Law of Reflection for Plane Mirrors ; the effects and 
laws relative to the concave and convex mirror: Refraction by a plane parallel plate: prismatic refraction and 
chromatic aberration; the action of condensing and dispersion lenses; explanation of the rainbow. 

The followinH' pertain to the apparatus: 2 Slotted Sheets with three and seven gaps ; Coloured Glass 
Plates and small Brass Plates: 1 Glass Plane Mirror: 1 Concave and 1 Convex Mirror, of glass; 1 each semi- 
circular, circular, and trapezoidal Crystal Plate: 1 Bi-convex and Bi-concave Cylindrical Lens of crystal glass, 
also a rectangular prism with members of equal length. I 

Cl. 6779, 7183, 6866, 
6894, 

6333, 3637. 
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53 859 B, 53860. 1:11. Deraonstrations with the Hart! Optical Disc 



>lot diaphra^,,,. .lemunstratio,, „f Catacautery • 5 corr..'s,,o J . P 1„ -1 ' ' ''^^'{^^ '»f»-''- '"emovinir tl.e 

in Glass; 9. Refraction in a plane I'la?e 10 Kef äct ^ o A^^^^ Glass and Air: 8. total Reflection 

.vmmetrical Rav ; 12. Hefra.lion at condonsT le Wns 13 cXc?ir ,ara^^^^ '^rT" 
. rrat.on of parallel Kays: 16. comblnatlon of Lenses-: 17 explan^tiÖn of tL RLtlhl IR J^'' I""'", »'««"«"•y : 15. ab- 
on a plane surface: 19. idem. o„ the concave MirrL ;r2d. Sral pencfl of rav "^Tnae^ed■ p ra k?" ° ' 



Cl. 6511. 
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53862, 53859, 53863. 1:6. 
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82 829 A. Fiinire 1. 



82 829 B. 



53 860. Addition to the Optical Diso, Figure, for experiments with central pencils of rays (Ztsclir. ; £ ^ 
f. d. phys. u. chem.U 10. 1897, p. 236), see also Figure 53 859 B, Nos. 18—20 1. 6. 0 

Eight cones of rays, pnxeediiiir divergently from a point, are produced witli this apparatus. The following 
can be deinonstrated : the Rule of the Image for the Plane Mirror: the Reflection of the Lurainoiis Rays issuing 
from a point, on Concave and Convex Mirrors; existence of the reai Image; Refraction by a Condensing Lens 
or Aberratin^ Lens of the Rays issuing from one point; Action ot' Spectacles; Action of Diaphragms. 

The additional apparatus consists of a separate ground crystal plate on iron stand, one bi-convex crystal 
glass lens and one diaphragm. 

53 862. Polarisation Apparatus for placing on tlie Hartl Optical Disc, Figure (Ztsehr. f. d. phys. 

u. ehem. U. 19, 1906, p. 105), without glass preparations ! 2. 8. 0 

The followinir can be shown : uniform reflection of ordinary unpolariscd Liglit: Polarisation by Reflection: 
Polarisation by repeated Refraction: chromatic Polarisation: Phenomena in converging. Polarised Light. 

The apparatus consists of 1 rectanguhir Sheet Iron Plate üxcd on tlir optical disc ; 1 plate glass Slab 
and 1 set glass Plates as interchangeable Polariscrs; 1 rotary black plate glass Slab as A n a 1 y s e r : 1 Stage 
arranired between the former; l small Projection Screen ; 1 Condensing Lens for producing converging Light 
and 1 Sheet Iron Screen for completely shadowinir the Projection Screen. 

Fig. 53 862 shows the image when using an unaxial crystal of sodium nitrate. 



Cl. 6100, 3«77d, 
6653, 6954 
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53 932 c. 1:4. 



82529 A. Figure 2. 





82 830 A. 




82 830 B. 



53889. 1 10. 




82829A. Universal Optical Apparatus for the Projection Lantern after ßosenberg, Figs 1 and 2 
Avith accessories; for demoiistrating the laws of reflectioii and refraction in mirrors lenses 
and prisms, for demonstrating the resohition of white light into the spectrum colours and 
their recombination, the path of the rays in the microscope and telescope, etc. 

The apparatus consists of a wood board covered with white paper. and attached to the* optical bench 

slits are 
the rays 
eraersres 

Shows the refraction of light in a plane-pärailer gla"s7 plair " """"" ^ig. 2 

8'2 829B. Light Refraction Apparatus for above, Figure on p. 1445 

53 889. Built-up Model of a Convex Lens and of a Concave Lens (Polyprism), atter Grimsehl, 
for demoiistrating the path of the rays (Ztschr. f d. pliys. u. diem. ü. 20. 1907. p 215) con.'^isting 
of two parallelepepedic glass vessels for filling with water, two similar vessels of trapezoidal 
section which can be built up together into lenticular bodie.s: 1 table stand for same and 
] stand with 4 mirrors for conducting the luminous rays, Figure 

53 932b. 30 Lenses arranged in dioptres, in box, for use with preceding apparatus and with 

M^P^^'f^'l ^'0-53 932c. and the Grimsehl Difiraction Apparatus 
JNo. 54549, after Grimsehl, etc., Figure on p. 1447 



£ s. d. 



7. 14.0 



53 932c. 2 GlowLamp Ho ders and 1 Lens IMount on wood pillar, with glow lamps and measuring 
rod, after Grimsehl. lor determining the focal lengtli of convex lenses and of concave lenses 
m practical school worl( (E Grimsehl. Au.^gewälilte phvsikal. Schülerübungen, Figs 23-26) 
r 1 g ure " o ? © • /• 

V. Bi-Convex Lens for Explaining the Position and Magnitude of Lens Images, Figure 
his is a copy of the modei in the Deutsche Mus.Mim at Munich . ... . 



1.15.0 



2.14.0 



1.10.0 



82 830 A 
T 



0.12.0 



82 830 B. 



- idem, different Pattern, Figure 

Fig. 82828 A shows the snaall poroelain figure sct up within the focus of the lens 



3. 0.0 
3. 0.0 



A niagnitied erect 



and apparent itnage appears bchind the figure on the socket "on the same side of the lens" ' Fig 82828"b shöws 



Cl. 6655, 6664, 

7872, 7878, 6996. 
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54032. 1 7. 





54069. 1:9. 



Spectrum Analysis and Synthesis. 

Prism Stands, with height adjustment, cf. Figures 53988—94; the prisras can be rotated about 
two horizontal axes perpendicular to each other. 

List No. 53988 53989 53990 53991 53992 53993 53994 

Length of Side \ 

of Prism mm . / ^'^ '^^ 

Without Prism £ 0.18.0 0.18.0 1.0.0 1.0.0 1.4.0 1.4.0 1.10.0 

The preceding priceR include the ceraenting in of the prisms if rhe latter are ordered at the same time 
as the Stands. 

54 004. Carbon Disulphide Prism, flask form, Figure 



£ s. d. 



0. 16. 0 



54 032. Gas Prism after Biot and Arago, for determining the absolute coefficient of refraction 
of air and other gases, with barometer gauge, brass mount and stopcock, for setting up on 
the air-pump (Gan.-Atk. Fig. 536), Figure 



54 069. Rainbow Apparatus afterGrimsehl(Ztschr.f.d. phys. u. ehem. U. 20, 1907. p. 213), consisting 
of a glass vessel representing the rain-drop, on Stand, and a receiving screen with gap, 
EMgure 



54 075. Laminated Mirror after Oosting (Ztschr. f. d. phys. u. ehem. U. 11, 1898, p. 132; M. T., 

p. 186), Figure i 2. 10. 0 



3. 0.0 



2. 0.0 



Cl. 6701, 6922, 7068, 6756, 
6832, 6320. 
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53 824a {53 826a). 1:5. 53827«. i:5. 

Spectrometers,SpectrumApparatus,Spectrograplis,Spectroscopes. 

Victor von Läng s Spectrometers. 

TpeSe of 41 mm^ "Hcrometer microscopes to 1 second. Tl.e telescopes have an objective 

82 8?2. - idem. circle 270 mm diam., telescopes with 27 mm aperture of objective . . . ' k2. io^o 

.f*"«'^^'?« asaReflecting Goniometer, Figure. with drde löOnimdiameter 

rT^^iiSo^tTen^e^lÄ^ 3,. , , 

^^tn ■ IM 'wftr ; ?" ^ Reflecting Goniometer, witli circle 1 50 mm diameter. graduated 
♦o on ^1^'' l'avmg an objective apertnre of 22 mm. with magnifving glass readins 
to 30 seconds. Without Centering Apparatus reaarng ^ ^ 

^^^^ rLriTnJ'^T.^'"" ''''"J'^ r'"* Reflecting Goniometer smaller: without magnifying glass 

n '""•l" '^boratories: telescope of 19 mm aperture. grfduate" 
m Va^and with vernier for readmg to 1 Minute ciuudieu , ^ ^ 

This pattern can be highly recommended as the graduation cannot be touched hy the imger>. • | 21. 0. 0 

Cl. 7094, 5081, 
1248, 1249. 
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54081a. 1:9. 



540S3a. 1:7. 





54084 a. 1:6. 



82833. 1 : 5. 



£ s. d. 
60. 0 0 



60. 0.0 



Spectrometers, Monochromators and Spectrum Apparatus. 

54 081a. Spectrometer after Buiijsen, Figure, witli fixed divided circle 270 mm diameter . . . 

Tlie circle is divided in Ve^^- vernier readinir ^ivcs 10". The objectives have a focal leiiath of 325 mm 
and aperture of 33.5 mm. The s^ap with comparison prism opens symmetrically to the rii^ht and left. The 
apparatus has a rotary table tor takiug a number of prisms. Two oculars (one after Gauss) and a prism helong 
to the apparatus Tlie cntire apparatus can be rotated about a vertical axis. 

54 083a. Repeating Spectrometer, Figure. witli two telescopes of 26 mm aperture and 234 mm 
focal len^^tli. witli Gauss Ocular. with concealed circle and arrangement for carrying out 
goniometric measurements by Wollaston's method 

The circle is divided in silver and permits of readings by a ma^nifyinj^ glass and two verniers 

to 20". Fig. A fihows the Instrument set up for use as a spectrometer, and Fig. B for use as a goniometer. 

54084a. — idem, without concealed graduated circle or arrangement to permit of goniometric 
measurements being made by Wollaston's method 

A Gauss Ocular is iriven in for «-oniometric measurements. i 

82 833. Spectrometer with wave Length Reading and fixed Deflection, Figure. This is a spectro- | 

meter for making chemical analyses with the aid of the absorption and emission spectra . 24. 0 0 

The apparatus is provided with a 90*^ constant deflection prism (Abbe's» the dispersion of whicli in con- | 
junction with the magnihcation given by 'the telescope is sufficient to split up the \a-line sharply into its two 
components. The wavelengths are read oft" direct on a 10 cm. diam graduated drum covering the ränge from 
about 430//« to 720////. The focal length of the telescope ohjective is 160 mm.; useful aperture of the telescope 
objective = 20 mm.; magnihcation of the readinir telescope -|- 8- The length of the spectrum in the imaiJfe plane 
of the telescope between (' and F = 7 mm. 

82 833 a. Symmetrica! Micrometer Slit, enabling the spectrometer to be used also as a monochro- 

mator by inserting the slit in the telescope instead of the obseYving eye-piece. Reading 
to 0,05 millimetre 4.16.0 



47.10.0 



Gl. 7366, 7123, 
7360, 7410. 
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82834. 



82837. 



82 833b. Achromatic Projection Lens in Tubulär Mount, for projecting the homogeneous spectrum 
Zone emerging troni the slit on to or iiito the apparatus. This lens can be placed on the 
slit and is capable ot adjustment 

/i nn/^»r° ^'ef'?'>ated 1 : 00 and 1:1 show the proper positions t'or tbe lens. In the first posi'tion 

(1 . uu) tüe projection lens i*. distai.t from the emergent slit bv its focal lenirth and generates a fairlv parallel 
pencu ot ravs: wliereas at the position marked (1:1). the emergent slit is 20 cm. distant. 

82 834. Spectrometer with Wave Length Reading and Constant Deflection, greatlv improved 

design. Fl gare " 

■ Jlif J^ave-lenjrtli drum, of very neat design and easy to read, is 8 tni. diam . and the immergent gap 
IS titted witli a graduatcd drum for reading the width of gap (0.05 mm.), with stand harinir up-and-down adjust- 
ment. Prism with constant deflection of 900 ,Abbc-s) Accuracy of adjustment (average) = Ü.L'«/<. With Kamsden 
eyepiece 20 mm. focal_ length with adjustable crosswires. Focal length of the telescope objectives = 160 mm.: 
of telescope 1" To mm' ' ■ telescope = 8 : length of spectrum between C-F in the image-plane 

82 835. — idem. with ratio of aperture = 1:5. hence giving greater luminosity, and fitted with 
larger prism . 



2. 1. 0 



42. 0. 0 



82836. - idem. focal length of telescope objectives = 210 mm. ratio of aperture =1:7: ma<^ni- 
tication ot telescope, 10.5; length of spectrum in the image-plane of telescope = 13,25 mm 

82837. Lummer-Gehrke Plate in Mount on Stand, with Achromatic Lens, Figure. By adding a 
Lummer-Gehrke plate any spectroscope. and especially those listed above, can be converted 
mto a bpectrum Apparatus of high resolving power. Spectrometers 82 833—82 836 

OOOOO Th!. ,°!v n^'f^'n ^'^^ !."™ = "^P'"'"- '""^•^ thickness of Plate. 4V2 mm.: resolving capacity = 

;?.t! tI • P-^^'I^t-d'ng from the source of light. after pas.sing tbrou^h a condenser lens. pass through the 
Plate. The achromatic lens L then generates in its image-plane the refracfed image consisting of a number of 
partial Images superposed. and corresponding to the diflerent individual colours of the source of li^hrused 
The spectrometer is set up so that the dlffracted image of the lens L falls on the perpendicular gap 

Monochromators, Figure on p. 1451. design exactly the same as tlie spectrometers listed under 
öi; ^04-82 836 only mstead of the Observation eyepiece there is an Emergent Gap 

.™..rL'ra"^„rr;5.;:2 :r»t:,.rL':2nr:?. 'ss-a rLs:;.;: z 



53. 5.0 



25. 15. 0 



List 
No. 


Focal Length 
of Objective 
mm 


Ratio of 
Aperture 


Portion of Spectrnm with an 
aperture of emeroent gap of 
0,5 mm with the lenses 


Length of Spectrum between 
C — F in the image-plane of 
the emergent tube 


Price 
£ 8. d. 


82838 
82839 

82840 


160 

160 

210 


1:7 

1 : 5 

1 : 7 


f C= Ujuju F = 5/^// ) 
\ D= 10//// G = 3/i// 1 
j C = S-9juju F=3,5///i) 
\D = (y-7 jLijti G = 2ju^ i 


10 mm 
10 mm 

13.25 mm 


44. lO 
54. 5.0 

56. 0.0 



82 841. 



82842. Stand Device to enable the Monochromator to be used in a vertical position as weU- 
Ith large t o t a 1 r e 1 1 e c 1 1 o n p r i s m for inserting on the achromatic illuminating lens . ! 



1. 14. 0 



2. 8.0 
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82838-82840. 



82 844. Ultra-Vioiet Monochromator with Wave-Length Reading. Wave-length drum T^, 8 cm diam., 
the objectives being positively controlled at the same time by rack and piiiion motion. The 
locus of the objectives is read off on a second wave-length drum To 

With a View to eliminatinj? disturbing reflections, tubes are avoided for the inimergent and emergent 
iraps. All extraneous light and other effects are obviated by a cap which slips over the entire apparatiis and 
is kept in place by a few small serews. The gap is symmetrica! and the apparatus has a graduated drum for 
raeasurinir the width of gap (reading to 0.05 mm ). Straubel quartz prism with constant detlection of 90^. Kani^e 
bOOufi — 200 fm. Average accuracy of measurement = 1 — 2 u. 

Homo geneousness in the Various R an ges of Sp ectrum 

SpectrumRange Portion of Spectrum with 0.3 mm opening 
fijii of Gap (in lufi) 



, At 500 fiju 


At 200 jii/ii 


Focal Length of |! 




objectives 160 mra 


130 mm 


Ratio of Aperture 1 : 5.2 


1 : 4,5 



Dispersion between 500//^ and 200///<: 9^ 45'. 



Her 



17 

9 

5,5 

3 

1 



gap. 
3U0. 



or lighting the apparatus, a sliding quartz tube is used which is placed inside a tube set up behind the 
tside, the tube has two scales which give the the position of the lens for the wave-lengths 200, 250, 



£ s. d 



62. 10 0 



82 846a. 
82 846 b. 



75. 10.0 



404.6 

365 
312,5 
253,6 
Cd 214 

For 

Out 

400 and öOO /i/n for the foUowing cases : 

a) for parallel emerirent light (1:00), 

b) for Casting the Image ot the emergent gap in a plane 200 mm. distant from the gap itself. 

82 845. Universal Monochromator with Wave-Length Setting tor the entire visible and ultra-violet 

Range from 200 — 750 ///i 

With Quartz Double Prism (Straubel) for the ultraviolet ränge and Abbe Flint Prism with a constant 

deflection of !)()^ for the visible ränge, both prisms being interchangeable. The Objectives used in both cases 

are quartz lenses, being positively controlled bv rack and pinion movement. The optica! data are the same as 
for apparatus Nos. 82838-8284Ö, 82844. 

82 846. Universal Monochromator for the whole of the visible and ultra-violet Range from 

200//// — 750 ////; as suggested by Prof. Dr. Thiel, Figure, on p. 1452 

With Quartz Object Glasses in each case. the objectives being adjusted positively and simultaneously by 
rack and pinion movement, hut each adjustable independently by a movement having large drum containing the 
wave-length scale. With h\r^e divided circle 15 cm. diameter graduated in whole degrees. and with two sym- 
metrica! ß-aps with measuring drums, without Prisms. The optica! data are the same as in Nos. 82 838 — 82840, 82844. 

Large Flint Glass Prism for above, with mount 

Large Quartz Double Prisms (StraubeTs), with mount 13 15.0 

Owing to the difficulty of obtaining optically pure quartz, firm prices can only be quoted on application. 

82 846c. 2 Short Optical Benches for setting up the source of light, photo-electric cells, absorption 
vessels, etc 



41. 4.0 



5. 7.0 



1. 13.0 

82 846d. Riders for the Optical Bench. Each 0.12.4 

82 846 e. Wood Base Plate for setting up the pieces of apparatus Nos. 82 845— 82 846 d 1. 2.0 
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82846. 



82847. 



82 847 Ultraviolet Spectrometer, Figure, Wave-Length Graduation in one length of 50 mm, so £ ^ 

tiiat the last Al-Iines 185.2 and 186//// are clearly visible. Witli two quartz prisms of 30« each 

arranged in Young's metliod witli convex immergent and emergent surfaces, so that tlie prisms \ 

serve at the same time as objectives. The gap is symmetrical and fitted with divided drum 20. 15.0 

Behind the fliiorescent plate. inclined obliquelv to tbe axis of tbe lens and provided with wave-length 
Scale is placed the eyepiece which slides along the plane of the plate and is used for observations. Any other 
mao-nifyino- <rlas8 (watchmaker*s dass) can be used for observations, which must alwavs be made aslant trom i 
above ' For ^li^btinir the wave-leuoth scale a small 3,5 V. electric lamp is provided. this beinir fed from 
a small pocket battery. The lamp^is lixed in a suitable mouot on the frame of the fluorescent plate. i 

Table showing Nature of Graduations and Accuracy of Measurement. 



Range of Spectrum 


1 Scale-division 


3Iean magnitude of a 
scale-division in mm 


186-190 


_ 


0,6 


200-250 


2 


0,7 


250-300 


2 


0,35 


300-400 


5 


0.5 


400-450 


5 


0.4 



54090. Echelon Gräting (Michelson^s), Figure on p. 1453, for obtaining high resolving power, 



for use in conjuction with the spectrometers Nos. 82 833—82 836 



54 092a. Spectrum Apparatus with a Rutherford Prism, Figure on p. 1453 

The observing telescope and irap-tube have an aperture of 30 mm and focal lenirth of 312 mm. The 
telescope is a power 10 instrument; diameter of plate 180 mm; telescope focussed by micrometer screw:^ are 
divided in VjgO with vernier, in one piece witb the alidade of the telescope, permitting a reading of 12' , by 
which the position of the lines in the spectrum is determined. Gap with micrometer screw and comparison 
prism. The dispersion from A-Hg is 140. The two D-lines are at an angle of 1' 36" to each other; the fine 
nickel line should be plainly visible between these when the instrument is correctly focussed. 

54 093a. — the same apparatus, with arrangement for convenient reading of the scale parts 

A reading telescope is tixed above the observing telescope and parallel to the same. The former telescope 
has a right-angled prism at the end and brings to the vision of the observer by reflection the graduation of 
the divided arc and of the vernier. 

54094a. Spectrum Apparatus, as No. 54 092a but smaller pattern; observing telescope with aperture 
of 27 mm and focal lengtli of 230 mm, power 8; a gap-tube of the same dimensions; with 
brass plate on which both tubes are mounted, of 155 mm diameter; graduated arc divided in 
'/e^ vernier giving 30" 



54 095a. Spectrum Apparatus, Figure on p. 1453. same size as No. 54092a, but instead of having 
a Rutherford Prism is fitted with a 60 prism constructed of extra heavy flint glass and 

with a dispersion of 7 ^. The position of the lines in the spectrum is in this case determined 
by a telescope with Photographie scale instead of by divided circle. The observing tube can 
be adjusted by micrometer screw. Gap with micrometer screw and comparison prism . . . 
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54097. 1:5. 



54101a. 1:6, 



54 09(;a. Spectrum Apparatus witli observiiig telescope and gap-tube of 27 mm aperture and 
230 mm focal length, witli the scale telescope mounted on a brass plate 135 mm in diameter; 
observing tube without rack or micrometer screw: gap with micrometer screw and com- 
parison prism 



£ s. d. 



9. 0.0 



This apparatus is very el'licient in spite ot its low price ; exteinally it resembles very closely Fig. 54095a. 



54 097. School Spectrum Apparatus, Figure, Description 



The apparatus has a 60^ prism constnicted of mediura-heavy flint glass and fitted on a brass plate 92 mm 
diameter on wbich is mounted tbe telescope, with scale. The observing telescope and ^rap tube are placed on 
the two arnis, rotating on a trunnion. and situated underneath the plate. The arm carrying the observing 
telescope is movable and can be firnily clamped in any position in order to observe the spectrum conveniently. 
The observing telescope and gap tube have an aperture of 20 mm, a focal length of 150 mm, and a magnitication 
of 5. The gap has a micrometer screw and, for the purposes of better demonstration, a Comparison Prism 
which can be switched out of Operation. Dispersion 4». The stand has height adjustment. 



4.10.0 



Cl. 7396, 



1384, 7413. 
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82848. 



54101a. Direct-vision Spectroscope after Janssen-Hofmann 
Techn. II, 2, Fig. 2818 [II, 904]) 



Fi g lu e on \). 1453 (Fr. pliys. £ 



■s. d. 
0.0 



( an w?tl^^'',y'"'' ^f^^^^'^P^ ^»"^ sap-tube with 22 mm apeittne. 182 mm focal le.i-tb ai.d approx power 7 

s ca ried ou^ L ■ ti^, m n.fT P''«to?.'-«P»"c «cale .s arranged late. ally. The movement of tbe obserdng tube 
oa ed oü bv m rr nin n'ir' T."''''' ' t''^ very extended spectn.m. while focSssing 

Lra r- H> apJox i. ^ apparatus ,s mounted on a stand baving universal motion. DiepersioS 

54102a. — idem. with two prfsm-.systems and twice the dispersion (approx, ISS 
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54 



Spectrographs, Wave-Iength Gräting Spectrometers. 

^^"^(^mlrltTlf^cm^^^^^^^ ' Spectroscope combined with a Photograpl; 



IS provided tor sliarp fociissing. The ir,ound -la-- ^ ''...r'r^^^'^ V}^ ^ertlcal plane and a rack 

admit of 5 exposures being made on^ one plate 
sensitive plates and for teachincr puiposes. 



J5. 0.0 



^ rr-^f •-••"V'» »Tiiii uitiucu uiu 

tor Bha-pfoenssing. The ground glass diso and the dark slide can be displaced venioallv so as to 

Jhe apparatus is specially suitable for investitratinL^ colour- 



''''wit?Ü.l^W?^''''•^^*'^"'?/^''V''^^"'••^' ^""Pl^ unsvmn,etrical gap. colliniator 

witli long rack and pinion, capable of setting to all wave-length.s 



35. 0.0 
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82850. 

82 849. Quartz Spectrograph (Steiuheirs), Figiire, coniplete type 

Objective aperture (a) of the collimator = 40 mm, (b) of cainera = 45 mm. Focal leng-th = 400 mm l'or 
n = 1.59. hence aperture ratio = 1:10. Tbe collimator is a siiijrle spherically-correctetl lens, the camera objective i 
a double •'Spectroplan", wliich, tosrether witb the collimator leus and prisra flattens the spectrum. | 

With simple, dissymmetrical precision gap with quartz coraparisou prism. collimator with sufticieutly long 
movement, so as to set the apparatus to any wave-leuirth up to infinity; 1 (Joruu prism 40 mm height and 50 mm I 
side on pivoting prism table with divided circle; camera on pivoting arm. with clamp with graduated circle I 
and vernier, and with foUowing adjustmeuts: Kack focussing with scale reading to D,l mm; camera tilt operated i 
by measuring screw with drum reading; height adjustment for plate-slide by rack with millimetre scale, to enable 
any number of exposures to be made on one plate. 

The Photographie plate is focussed by shifting the position of the camera, so that the latter can be moved 
as dose as possible to the prism. to enable the slanting pencil of rays to be photoirraphed satisfactorily. 

82850. Glass Spectrograph (Steinheirsi. Figure 122.10.0 

Objective apertures (a) of collimator = 45 mm, (b) of camera = 50 mm. Two dittereni ratios of aperture 
may be used, viz., 1 : Ii and 1:10. that is to say, the camera objective (Spectroplan) has two focal lengths. viz. 
fi = l'i5 mm, and i'2 = 450 mm. With three 60^ prisms, increasing towards the camera, and with condenser 
lens calculated for 1:3 but capable of being used for the other ratio. Since the apparatus can be used with 
either one or with three prisms for the two ratios of aperture, the choice of different spectra is thus provided. ' 
For 1:3 and 1 : 10 with three prisms the spectra are tlattened. With a simple unsymmetrical precision irap with 1 
gap diaphrai^ms or coincidence irap and protecting hood. The collimator is focussed by shiftinü' the objective 
by means of a rotary ring. Prisms on pivoting prisn» Stands with reading on divided circles. Camera on pivoting 
arm with scale and vernier and with following adjustments: Kack focussing and reading to 9,1 mm. Camera 
tilted by measuring screw reading on a drum. Height adjustment of the slide by rack with millimetre scale, 
so as to enable any convenient number of exposures to be made on a plate. Condenser with adjustment in all 
three directions. Convenient arrangements are titted for adjusting all parts, while the apparatus can be easily 
dismounted for the various spectra. the adjustment previously set being maintained. With Gauss ocutar capable 
of rotation about an axis in tbe image-plane and above the spectrum. In light-tight housing. easily detacliable. 

82851. Wavelength Gräting Spectrometer, Cf. Figure 82834 on p. 1450 (Instead of the prism i 
showii in that Illustration, a diffraction grating is used) j 45. 0,0 

The grating. — a copy of the Kowland metal grating — is made on a 90^ prism. and has a grating area of 
30x30 mm, with about 15 000 lines to the inch. With a luminous source of sufficient stren^^th, however. the 
accuracy attainable is more thau twice that of a wave-lenirth spectrometer made of the heaviest tiint glass. The 
prism with gratin»^ is lixed to a stand in the same way as a constant-defiection prism. this table or stage being 
moved by an accurately calibrated screw with wave-length drum of 80 mm diameter having a spiral groove of 
:\H0 jn/u — SOO jiiii. The objectives of the readin«: telescope and the gap-tube have a free aperture of 30 mm at about 
200 mm focal length. The gap is symmetrical, with irraduated drum for measuring the width of irap. The 
apparatus can be adjusted up and down so that the lowest position of the optical axis is about IG cm, and the 
highest position about 35 cm above the surface of the stage. 
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SpectrosGopes. 



82 852. Interference Spectroscope (E. Gehrke's), Figure, with Lummer-Gehrke plate, for 
investigations into the spectrum lines and the Zeemann effect; with a resolving power 
= 100000. so that Vioo of the D-lines can be resolved. Where tlie total reflecting prism 3 
(Figure) is used, the apparatus can be used as an ordinary Spectrum Apparatus .... 

The best source of li2:ht to iise is a mercury tube. K is the collimator with gap and collimator objective. 
The gap in this case is generany not vertical, bnt inclined at an anirle of 45 ^to the vcrtical. The litJ:ht passes 
into the constantrdeflection 2:la.ss prisni I and, then passes throuirh the plane-parallel ghiss ph\te 2. The iramerofent 
surface of 2 is ground on a bevel. The rays retiected niany tinies inside 2, are combined in the inuige-plane 
of the Observation telescope F, the phenonienon of interference he'ing observed throucrh an eye-piece of moderate 
ma^nification. The telescope F can be pivoted about tlie axis of the stand and chiniped in position. and it also 
rotates about its own holder. A screw rotates the prism l so that various lines of the spectrum may be allowed 
in turn to pass through the field of view of F. 

82 852a. Arrangement for Observing the Zeemann Effect with the Interference Spectroscope 
No. 82852, consisting of: Electro-magnet on adjustable stand, together with a condenser len^; 

82 852b. Spectrum Tube, Mercury-filied, specially luminous 

82 852c. Wollaston Prism, in mount, Atti ng the eyepiec e of interference spectroscope No. 82 852 

Hand and Pocket Spectroscopes. 

82 853. Pocket Spectroscope with direct-vision prism P and comparison prism V, and a ligliting 

mirror rotating about the axis of the spectroscope, Figure. In Box 

82 854. — idem, without comparison prism or lighting mirror D, Figure. In Box .... 

The achroniatic objective 0 projects a Virtual imaj^e of the ^ap S, the width of which is varied by the 
ring shown. Of this white, Virtual image, the direct-vision triple prism P projects a series of coloured juxtaposed 
images — a spectrum. The cap serves to protect the ^rap 

82 855. Apparatus for Setting up Reagent Glasses, including 6 reagent glasses, Figure, suitablc 
for the foregoing spectroscopes Nos 82853 and 82854 
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54117a. 2:3. 




82858. 



82857. 



82 856. Pocket Spectroscope with Wave-Length Scale, Figure, dispersion between C— F = 5°. 
Witli small box : 



£ s. d. 
5.6.0 



This spectroscope caii also be used with pretty «rood surcess as a local rain and weather forecaster. 
Whereas, in clear snnshine and drv weather, the D-line shows up plainly withoiit any subsidiary lines ri^^ht 
and left of it. wlien a storm or rain is inuninent. a second line. diie to the presence of water-vapour, is visible 
at once on the red side of the D-line. Tbis line will also exhibit slijj:ht dark shadows. 



54116a. Studenfs Spectroscope, very simple pattern, Figure, with triple prism (direct-vision). 
non-adjustable gap, oii wood stand for convenience of manipulation 



1.9.0 



54117a. Pocket Spectroscope with Diffraction Gräting, Figure, showing luindreds of lines in 

the solar spectrum; the D line is split up ! 3.0.0 

A good Imitation of a genuine Rowland Gratinsr is used as Diffraction Gräting for the instrument. 



54119a. Pocket Spectroscope after Hofmann, Figure 



The spectroscope is provided with a telescope of approx. power 4. movable between pivot screws, also 
with a prifini-system of 9" dispersion. The spectrum is consequently greatly extended. The construetion is similar 
to that of the Janssen-Hofmann Spectroscopes and the i«^ very accurat»'ly ( onstructed and adjustable. With 
scale and comparison prism, in case. 



82 857. — idem, very small pattern, Figure 



82 858. Pocket Spectroscope with Diffraction Gräting and wave-length scale, Figure. Description 

In this spectroscope, the dispersing agent is a small copy of a grating (145000 lines per inch). 



Cl 7412, 1893, 
1395. 41ftl, 
7869, 7411. 
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54138. 1:10 



54135. 1: 



54141. 1:1 





54293. 14 



54225. 1 







54242. 1:7. 



54296. 1:9. 



82859. 1:8. 

£ 8. d. 



Accessories for Spectrum Apparatus. 

54135. Spectrum Lamp for continuous Vapour Spectra, after f]der and Valenta, with a lotating 

platinumwire net whicli plunges in the liquid (11. P. IL 1, Fig. 479), without platinum net 5. 0.0 

The price of the platiiiuni net (based on the current price of platinum) rjuoted on application. 

54 138. 7 Diaphragms for Relief Spectra (M. T., p. 187 [188J), Figur e 1. 4.0 



54141. Collimator Tube with Micrometer Gap after Grimselil, on Stand, for demonstrating the 
spectrum objectively (Ztschr. f. d. phys. u. rhem. U. 20, 1907, p. 209, Fig. IC), Figure 

54 225. Bunsen-Burner with Pan and Sheet-iron Cylinder. after Grimselil, for reversing the isodium 
line, for objective denionstration iZtschr. f. d. phys. u. ehem. U. 20, 1907. p. 209, Fig. 1 [B 
and Fig. 2), Figure. Description 



1. 4.0 



0 14.0 



Fluorescence, Model of Eye, Colour-mixing. 

54 242. Collection for Fluorescence Experiments, Figure, consisting of 4 hollow glass eubes for 
liquids, l ranium glass plate, Uranium glass cube, Didymium glass and fluorspar, also condenser ' 
lens on stand 3 10 0 

54293. Device for receivlng an Ox's Eye, Figure, with small stand for the eye lens f(W D i 

Fig. 300-302 [283-285]) .....*!! 0. 6.0 

54296. Optical Eye after Grimsehl, Figure, arranged for «Hing with water, with diaphragni ! 
for the Insertion of spectacle lenses. The variations in magnitude occurring in a short-sighted 1 
or long-sighted eye when a spectacle lens is inserted can be raeasured | 1.18.0 

82859. Colour-Mixing Apparatus after Weinhold, Figure, by means of thick filras of coloured ' 

Solutions (^Velnhold, Physikal. Demonstration 1913, pp. 478-480) 3.10.0 

Ci. 7204, 
6130. 6977, 6274, 6906, 
6119, 7104, 6814. 
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82 876 82 883, 82 894 - 82 897. 



82898-82902. 



82903-82905. 



Aplanatic Magnifying Glasses. 

mount, black-lacqiiered, and kiuiiied, nickel 



P^igure. 



List No. 


Magnitication 


Üiameter 


Price£s.d. j 


List No. ; Magnitication 


Diameter |Pr4ce£s.d. 


82860 

82862 
82863 
Magnifying Glass 

List No. j 


4 X 

8 X 
10 X 

{es on Handle 

Magnitication 


27 mm 
24 mm 
17 mm 
15 mm 
, with black-lj 
Diameter 


0.5.3 I 82864 
0.5.3 82865 
0.5.3 82866 
0.5.3 82867 

icquered Aluminium 
Price£s.d. List No. 


12 X 

16 X 

20 X 

40 X 
mount and ^ 
Magnification 


12 mm 0.5.3 
8,5 mm | 0.5.3 
7,5 mm 0.5.3 
3,8 mm 0.5.3 

with aluminium grip. 
Diameter ; Price £ s. d . 


oaoW 
82869 

82870 1 

82871 ! 
Folding Magnifyi 

List No. 


4 X 

6 X 

8 X 
10 X 
ng Glasses ot 
Magnitication 


27 mm | 0.5,3 |! 82872 ' 
24 mm 0.5,3 82873 
17 mm 0.5.3 j 82874 
15 mm 0.5.3 82875 

same design, bnt with nickelled-l 
Diameter |Price£s.d. List No. 


12 X 1 

16 X i 

20 X 

40 X 
rass mount 
Magnification 


12 mm 
8,5 mm 
7,5 mm 
3.8 mm 
s, PMgure. 
Diameter 


0.5.3 
0.5.3 
0.5.3 
0.5.3 

Price £ s.d. 


82876 
82877 
82878 
82879 

Magnifying Glass 

List No. 


4 X 
6 X 
8 X 
10 X 

Ac 

es on Handle, > 

: Magnification 


27 mm 0,8.3 | 82880 
24 mm 0.8.3 . 82881 
17 mm 0.8.3 82882 
15 mm 0.8.3. 82883 

ihromatic Magnifying G 

vith black-lacquered brass monnt an 
Diameter |Price£s.d. List No. 


12 X 
16 X 
20 X 
40 X 

alasses. 

d knurled, nie 
Magnification 


12 mm 0.8.3 

8,5 mm 0.8.3 
7,5 mm 0.8.3 
3,8 mm 0.8.3 

kel-plated grip, Figure. 
Diameter Price £s. d. 


82884 
82885 
82886 
Magnifying Glas 

List No. 


1 4 X 

; 6 X 

8 X 
3es on Handle 

Magnification 


24 mm ' 0.2.0 82887 
21 mm ; 0.2.0 82888 
16 mm 1 0.2.4 || 

, with black-lacquered aluminium 
Diameter !Price£s.d. | List No. 


10 X 13,5 mm 
12 X ! 13 mm 

mount and with alumin 
1 Magnification Diameter 


0.2.4 
0.2.4 

ium grip, 
Price £ s.d. 


82889 
82890 
82891 

Folding Magnify 

List No. 


4 X 
6 X 
8 X 
ing Glasses ot 

j, Magnitication 


24 mm 0. 2. 0 82 892 
21 mm 0.2.0 82 893 
16 mm 0.2.4 

same design, but with nickel -plat 
i Diameter |Price£s.d. List No. 


10 X 1 13,5 mm 
12 X 13 mm 

ed brass mounts, Figu 
; Magnification Diameter 


0.2.4 
0.2.4 

r e. 

Price £s.d. 


82894 
82895 


! 6 X 
1 8 X 


i 21 mm 

1 16 mm 


1 0.3.0 
0.3.6 


' 82 896 
82 897 


! 10 X 
i 12 X 


13,5 mm 
13 mm 


0.3.6 
0.3.6 



Reading Glasses in Brass Mo im t.lacqueredblack egg-shellfinish, and with blacklacqueredwood liandle. Figure. 



List No. 



Diameter iPrice£s.d. List No. Diameter |Priee£s.d. 



82898 
82899 
82900 



55 mm 
65 mm 
75 mm 



0.2. 5 
0.2. 6 
0. 2. 10 



82901 
82 902 



85 mm 
95 mm 



0. 3. 
0.4. 



Standing Type Reading Glasses, Figure. with bi-convex Jens, black enamelled. on nictal base 



List No. 


Diameter 


i Price £ s.d. 


82903 ' 


60 mm 


0.5. 10 


82904 


75 mm 


0.6. 6 


82 905 


90 mm 


0.6.11 



Ol. 7316, 

7315, 7314, 7382. 
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Microscopes. 






82906. 



82909. 



Large and Medium Microscopes. 

82 906. Large Microscope, Equipment 1. Figur e, with ball-and-socket Joint and lever for 
swivelling and lixing. Large round object stage, capable of being rotated and centred, 125 mm 
diam. Coarse and fine tube adjustment. Extra wide tube for photo-micrograpliv and projection. 
Large Abbe type illuminator with triple-lens condenser Num. Ap. 1.40. and cylindrical iris 
diaphragm. Extra-large movable cross-stage. Optical Equipment for Magnifications of 11-3500 

Hevolving holder for 4 objectives; largfe Abbe type indicatinof apparatus. Objectives: 0,2,3,5: Fluoritc 
Systems 6a, 8a; homogenous oil-immersion 1.8 mm N A. 1,30. and 1,4 mm N. A. 1,30. Oculars: 1 2 8 5 
3Iicrometer ocular: IV.; Compensating Ocular: 12, 18. - > ^ " 

82907. — idem, Equipment. Optical Equipment for Magnifications of 20- 1400, without indicating 
apparatus 



h 2, 



Revolvinir holder for 3 objectives. Objectives: 1, 3, 5, 7; oil-immersion: 1,8 mm N. A. 1,30. Eyepieces- 
3, 5; Micrometer Eyepiece : IV. 

82 908. — idem, Equipment 3, with illuminator with double-lens condenser Ap. 120 Optical 
Equipment for magnifications of 48- 1400 

Hevolvinir holder for 3 objectives. Objectives: :3, 7; oil-imraersion : 1.8 mm \. A. 1.30. Eyepieces: 2/4. 5. 

82 909. Large Microscope, Equipment 1, Figure, swivelling type. Large, round object-stacre 
capable of being rotated and centred. 105 mm diam. Coarse focussing by rack-and-pinion- 
fine focussmg by draw-tube with millimetre scale. .Aledium illuminator with side screw for 
raismg and lowering. Iris diaphragm witli lorgnette for taking glass discs for dimmin^ the 
light. Optical Equipment for magnifications of 36—1400 

Kevolving holder for 3 objectives. Objectives: 2,5,7; oil-immersion: 1,8mm X. A. 1,30. "Eyepieces: 2, 4, 5! 

^^^^^ 4.Tc'^.T.v'^^'^^^*P°^^^^ ^^^'^ illuminator and screw. Optical Equipment for magnifications 
Ol 00 — 1400 

Revolving holder for 3 objectives. Objectives: 3, 7: oil-immersion: 1,8 mm N A. 1,30. Eyepieces: 2. 4,5! 

82911. - idem, Equipment 3. Optical Equipment for 65-720 magnifications, with illuminator 
and screw 

RevolTing holder for 3 objectives. Objectives: 3. 7. 9. Eyepieces: 2, 4. 



£ s. d. 



38. 0.0 



22. 0.0 



19.10.0 



14. 5.0 



13.10.0 



12. 5.0 



Cl. ?447, 7448. 
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82912. 82916. 

82912. Medium Microscope, Equipment 1, Figure, tilting tlirough 90*\ Fixed, rcctangular £ d. 
object-stage witli ebonite cover. (/oarse focussing by rack-and-pinion; fine focussing by draw- 

tube with millimetre scale. Medium illuminator with lateral screw tor raising and lovvering. i 
Optical Equipment for65— 1400 magnifications 12. 5.0 

^ RevolviiiLT holder for 3" objectives. ( )l)jectives : '6,1. ( )il.immersion 1.8 mm X A 1,30. Eyepieces: 2, 4, 5. 

82913. — idem, Equipment 2, with illuminator and side screw. Stage without ebonite cover. ; 
Optical Equipment for 65—720 magnifications 10.15.0 

Kevolvin": lioldtT for 3 objectives. Objectives: 3, 7, 9. Eyepieces: 2, 4. 

82914. — idem, Equipment 3, with illuminator. Optical Equipment for 65—620 Magnifications 7.15.0 

Kevolvintj: holder for 2 objectives. Objectives: 3. 8. Eyepieces: 2. 4. 

82 915. idem, Equipment 4, without illuminator. Optica! Equipment for 54— 496 Magnifications 7. 0 0 

Objectives: 3, 8. Eyepieces: 1, 3. 

82916. School Microscope, Equipment 1, Figure, tilting to 90^. Extra-large, fixed object-stage. 
Coarse focussing by rack-and-pinion : lateral lever-inicrometer fine focussing. Also draw-tube with : 
millimetre scale. Medium illuminator with iris diaphragm and lorgnette for holding ground- I 
glasses. Optical Equipment for 65—1400 Magnifications 10.15.0 

Kevolvinir holder for 3 objectives. Objectives: :\. 7, Oil-immersion \.H mm X. A. 1,30. Eyepieces: 2. 4, 

82917. — idem, Equipment 2, with illuminator. Optical Equipment for 65— 720 Magnifications 9.10.0 

Revolviiig holder for 3 objectives. Objectives: 3, 7, 9. Eyepieces: 2, 4 

82918. — idem, Equipment 3, without illuminator or revolving holder. Optical Equipment 

for 24-620 Magnifications 6.10.0 

Objectives: 1. 3, 8 Eyepieces: 2, 4. ' 

82 919. — idem, Equipment 4, without illuminator and revolving objective-holder. Optical 

Equipment for 86—496 Magnifications 5.15.0 

Objectives: 3, 8. Eyepiece: 3. 

Gl. 7436, 7438. 
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82920. 



82923. 



82920 Small Microscope Kquipment, 1. Figuro, tiltinp. Rack-and-pinion focussing. Fixed 
Square «tage (90X105 mm) non-extending tube. Diaj.hragm Avitl. varions openings. Movable 
concas'^ and plane muror. Optical Equipment for Magnifications of 54-108 

Objective: 3. Eyepieces : 1. 4. 

^^^^Mapifications^^*^"'^"''"^ ^' t»l>e-fociusMng. Optical Equipment for 65-390 

Objectives: 3. 6 Eyepiecos: 2. 4. 

^^^^^isTTJon""- 'P^^?"^ ^rr^geA for showing trichlnae, wiMi large, detachable object-sta-e 
(180X90 mm I, with guido for taking the compression device. diaphra^m concave and n an^ 
mirrors. Optical Equipment for 54-108 Magnifications °^'P'^'*8^'"' ««"«^»^e and plane 

Objective: 3. Eyepieces: 1, 4. 

82923 Small Microscope, Figi.re. non-tilting; rack-and-pimou (onB..ing. Kiied locIaTiKiilar staee 
»;aÄa«rs".°';™''''' a„d „n,.o.^ Optical E,„fpmM 

Objective: 3. Eyepieces: 1, 4. 

82 924. - idem. speclally arranged for showing the trichinae, witli large, detachable sta-e with 
uS^tive"TXZ.es-'r4 ^P*'"'"' ^''"'P'"«"* 54-108 Maflnificatlons " 



Apparatus for use on the Microscope, Figures A aud ß on pa-e 
1463, without condensor lens, for use on .stands with large Abbe iUuminator 

HIT.' ^/'''"''cT-il'' Stands with medium and simple iUuminators 

82 927 a Gypsum Slide 

82 927 b Gypsum and Mica Discs, set of 8 



£ s. d. 
3. 0.0 



4. 5.0 



3. 5.0 



2.15.0 



3. 0.0 



I 2.15.0 
3. 0.0 
0. 4.0 
0.15.0 



Cl. 7437. 7443. 
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82 925 A. 



82925 B. 






82928. 





82929. 



82 931 A. 



82 931 B. 



82 932 A. 



I 82928. Pocket Microscope, Figure, variable power between 25 and 225 Magnifications 



82 932 B. 

£ s 



I 



o 

X 



sensitive fine focussing. On removing: the object-stage the microscope cau be used tor i 
micro-projection or photo-micrography. Minimum dimensions of protecting slieath, 4,5 X 10 cm. 

Weight, about 18 oz 2. 100 

Tlie power of the microscope cau be varied (1) by extending the tubes to tbrice iheir original length. , 
The ma^nitications correspoiiding to the extension can be read off on tlie graduated draw-tubes. (2) The com- | 
pound Objective, consisting of two objcct glasses can be nsed, ihese being corrected so that the upper one can 
be iised alone when the lower one ' is screwed down. In this case, all the values read oft on the tiibe scale 
iiiust b»' divided by two. Fine focussing is effected by turning the knurled ring:, which enables the Image to 
be Sharp y focnssed in any position of the tnbe. 

82 929. Small 'Metami" Microscope, Figure. for 25—600 Magnification. This is a complete 
design of the previously listed pocket microscope. With cover 

82 930. Lighting Device for Microscopes 82 928 and 82 929. It is fixed by means of a ring and 

unversial Joint. The light-source is a small electric bulb connected to a flash-lamp battery 0.10. 

82 931. Small "Klemi'^ Microscope, Figures A and B. Coarse focussing by draw-tube, fine | 
focussing by turning a knurled ring. Special triple objective. Weight about 300 grams. 
Minimum dimensions, 45X125 mm ........ 

Any microscope eyepiece may be nsed with this microscope. 



5.10 



Fitted with eyepiece II. to X 20, the 



ObjectivcK 


Magnitication 
of Objectives 


Eyepieces 


Remarks 


II III IV V 16X 18X 20X 


No. of Eyepiece 


6 8 10 12 16 18 20 


Masmification 


l 


4.2 


25 34 42 50 67 76 84 


n. Ap. = Ü.IO 


l and 2 


8,4 


50 68 84 100 134 151 168 


n. Ap. = 0,20 


1, 2 and 3 


14.0 


84 112 140 168 224 252 280 


n. Ap. = 0,40 



The price inclndes one eyepiece and the special triple objective. 

82 932. "Junior" Pocket Microscope, Figures A and B. Tube with objective and eyepiece, tube 
guide, stage with clamps for securing objects, lighting mirror with holder 

Fig. A shows the microscope ready for iise. The feet are placed in the skew holes of the screwed ring 
on the tnbe sieeve. For carrying purposes, the feet are placed in the straight holes of the screwed ring and 
the two parts of the Container screwed on to the screwed ring, Fig. B. 



0.14.0 



Cl. 7427, 7426, 7311, 
7310, 7439,7440, 7312, 



'317. 
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82933, 82934 

Trichinoscope. 

82933. Trichinoscope with fine Focussing, Figure, tor 110 V. Direct Current. 



The apparatus 



eomprises a fixed round iron stand carrying the two Lighting Systems, self-regi atinff 
arc lamp for direct current witli carbons placed perpendirular to each other plane-parallel 
Plate glass cooling Chamber, projection System and compressor supporLs^^^^^^^^^ 
aiid lionzontal adjustment and compressor. and and iron table' with pillar with the knobs 
tor actuating the hne tocussing, 100 i)airs of carbons, rheostat for 100 volts Description 
82 934. - idem, for 220 V. Direct Current ^ 



£ s. d. 



X 

Ts 

o 
zr 



=) 

CO 



o 

3" 
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O 
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82935. Trichiniscope without Fine Focussing, Figures Aand B. for 110 V. Direct Current 

pol„n.n T'^''"'' "'i ""'""^ P'"'^" """»-^■'•ated „Uder Xo 829:Vi except tl.e iron table 

82 93b. - idem, with 220 V. Direct Current .... • 



34. 0.0 
35 0.0 
28. 5.0 



Optical Equipment for above Trichinoscopes. 
82 937. Projection System, 36 mm, for a Magnification of about 70 

82 939. Micro- Luminar, 36 mm, for Magnification of about 70 



29. 0.0 



1.15.0 



4. 5.0 
3.10.0 



Tho 
is the cas 



niitToliiiiiiiiais meet 



with the projection Zli:""""'"' '•^■''"•^-"^"t''' ^ •^'^-Pne- extends over a wide.: area than 

82 941. Compression Device 



7.10.0 



0. 2.0 



Cl. 7422. 
7414, 7430. 
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82947, 82952, 82 951. 82 947, 82950. 

Metallurgical Microscopes. 

Small Metallurgical Microscope with adjustable Stage (Description), coniprisin^: ^ ^ 
82 942. Stand witli lateral micrometer serew and object-stage witli vertical adjustment. Ooarse 
t'ocussing by rack-and-piiüon. fine adjustment by lateral micrometer screw (caii be 

manipulated Irom botli sides), and protector for the specimens, Figure | 6. 2 0 

82 943. Vertical Illuminator, with plane-parallel glass plate and iris diaphragm, Figure ... 1.15.0 

82 944. Illuminating Lens with Iris Diaphragm, on base. Figure 1.15.0 

82 945. Incandescent Gas Lamp for Vertical Illuminator, on stand, Figure. or . . 1. 4.0 

82946. Electric Lamp for Vertical Illuminator, on Base 1.10.0 

82947. MetallurgicalMicroscopewithAdjustableCross-stage,Fjgure.tube-lengtlil70mm. Description 11. 0 0 

The object stage can be slid Over a wide ränge in two directions perpendiciilar to each other. Coarss 
focii8sin^ of tlie tube by rack-aiid-piiiion fine focussing by micrometer screw. arransred laterally and capable of 
mani])nlation tVom cither side. witli protector for the specimen. 

82 948. Metal Stand for Photographing Large Specimens of Metal at low magnification by means 

of the Micro-lnminars. (Jomprising a toot with rack adjustment and transversa «tage . . . ' 8.12.0 

82 949. Simple Vertical Illuminator for above 1.15.0 

82950. Vertical Illuminator (Le Chatelier's), Figure, with illuminating prism, for the direct \ 

Observation and photographing of opaque ol)jects by means of objeet-oflass and eyepiece . . 5 ().o 

82 951. Hand-Regulated Electric Lamp with Illuminating Lens on Vertical Stand, Figure. for the 

micro-photography of opaque objects. Can be connected up to any electric supply . . . .2.10.0 



Gl. 7391», 
7402, 
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82960, 82961. 



ins.), ground-g-lass 



82 952. Small Camera for Micro-Photography, Figuie on p. 1465. Coniprises iron base-plate 
vertical columii. adjustable camera witli extension of 50 cm labout 20 " 
screen. plate-glass screen. and a metal dark slide 9X12 cm 

82 953. Fine Focussing lor the Laminar 

82 954. Extra price for eacli additional dark-slide . 

82 955. Cupboard 



Either: 



Or: 



Or: 



Or: 



82 956 a. 
82956b. 
82 956 c. 
82 956 d. 
82 956 e. 
82 956 f. 
82 957 a. 
82 957 b. 
82 957 c. 
82957 d. 



t 



Optica! Equipment for above Metallurgical Microscopes. 
Achromat 1 

„31 

„ 5 I In sliort moimts, corrected witliout cover glass 

Homogeneous Immersion, 1,8 mm, in sliort mount 
3 Complanatic Eyepieces, 2, 3, 4 

Achromat la 

„ 3a I j 
„ 5a j In Short monnts, corrected witliont cover ^lass ' 
V 7a J \ 
82 957 e. Homogeneous Immersion, 1,8 mm, in .sliort mount 
82 957 t. 3 Complanatic Eyepieces, 2, 3, 4 

82 958 a. Apochromat 24 mm 

82 958 b. Fluorite Systems, 13 mm | 

II m ^- " " Short mounts, corrected without cover glas.^ 

ö2 958 d. „ 3 J 

82 958 e. Fluorite Immersion, 1,8 mm, in short mount 
82 958 f. 3 Complanatic Eyepieces, 2, 3. 4 ... . 
82 959 a. Apochromat 24 mm 

82 959 b. „ 14 „ I 

In Short mounts, corrected without cover glass 



82 959 c. „ 7 „ . 

82 959 d. „ 3 .. ) 

82 959 e. Apochromatic Oil-Immersion, 2 mm, in short mount 
82 959 f. 3 Compensating Eyepieces, 2,3 



QOQr^Q o P v. v"''^'' ' " subjective Observation > 

82 959g. 3 Complanatic Eyepieces 2, 3, 4 for microphotography 2 



6. 2.0 
1.15.0 
0. 2.0 
0.10.0 



0. 14.0 

1. 3.0 

1. 8.0 
1.15.0 
4. 0.0 

2. 0.0 
0.18 0 
1.15.0 
2.10.0 

3. 5.0 

4. 0.0 
2. 0.0 
2. 0.0 
2.15.0 
2.18.0 

4. 0.0 

5. 8.0 

2. 0.0 
2.10.0 

3. 7 0 

4. 0.0 
6.10.0 
8.15.0 

0.0 
0.0 



Cl. 7375 




82960, 82961. 82967, 82968. 82969, 82972, 82973. 



82960. Large Metallurgical Microscope (after Le Chatelier), Figure on p. 1466, latest £ 
de sign; cau be used fVom tho liighest magiiifications down to X 15; with cast-iron slider 
for the microscope. Description 



Accessories for the Le Chatelier Microscope. 
82 961. Gast Iren Slide, titting- on to tJie Hange, for carrying the microscope, Figure 



82 962a. Apochromat ^0 mm 

82 962 b. „ 24 mm 

82 962 c. „ 14 mm 

82 962 d. „ 7 mm } In short mounts, corrected without cover glass 

82 962 e. 3 mm 



38. 0.0 



1. 5.0 



2.10.0 
2.10.0 

3. 7.0 

4. 0.0 
6.10.0 



82 963. Apochromatic Homogeneous Oil-Immersion, 2 mm. in sliort mount 8.15.0 

82 964. Compensating Eyepieces, 2, 3 and 5. tor Observation purposes 2. 0 0 

82 965. Projection Eyepiece 3e tor plioto-micrography . - I 2. 5.0 

82 966 Object Guiding Apparatus No. 3, in case j 4. 5 0 

82 967. Large Cast-Iron Cheek or Flange, about 9 lt. long, with four feet arranged to serve as | 

l^velling screws, including base-plates 1 22. 0.0 



82 968. Microphotographic Camera, length of extension 29", on 3 sliders with columns and clamping 
screws, including dark slides 20X20 cm, ground-glass screen and piain glass screen, Tigure 

82 969. Adjusting Device, for adjusting the microscope micrometer screw away from the ground 
glass screen towards tlie dark slide 

82 970. 2 Adapters in the Dark Slide tor plates 13X18 cm and 9X12 cm 0. 9.0 



12. 5.0 



1. 0.0 



82 971. Achromatic Focussing Glass for focussing the image on the transparent screen . . . . 
82 972. Self-Regulating Are Lamp, 5 amps.. for 110 or 220 V. Direct (kirrent. on slide with 



pillar-stand, Figure 

82 973. Illuminator Lens on Slide with column, with iris diaphragm and screen for protecting the 
worker from radiation from the lamp. Figure 

82 974. Object Stage or Holder, ground 13 mm diam Fach 

82 975. — idem, ground 23 mm diam „ 

Cutting, Grinding and Polishing Gear, 
for preparing the Metal Samples for Microscopic Investigation. 

82 976. Cold Saw, Figure on p. 1468, directly driven by electric motor through worm gearing, 
with universal vice for material to 150X150 mm (6X6 ins.); length of saw-blade, 300 mm 
(12"); cut adjustable from 90—200 mm, for Three-Phase or Direct Current; including Electric 
Motor, and 6 Saw-blades 

The vice claiiips the material always in the ceutral position, and eiiables the latter to be cut at any bevel-an^le. 



1. 2.0 



11. 0.0 



3.15.0 
0. 2.0 
0. 2.0 



21.15.0 



Cl 7401. 
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82977. 





82978. 



82976. 



82977. Driving and Polishing Machine, electric motor driven, Figure, with rheostat, with one 
iron bob for taking emery paper or for wet grinding with loose emery ....... 

82 978. Grinding and Polishing Machine, electric motor driven, Figure, with horizontal grinding 
bob 10" diameter, with electric motor 



82979. 



idem, with grinding bob 8" diameter, Avitli electric motor 
When ordering please State type of current and voltage of the electric supply. 



£ s. d. 
12. 0.0 



14. 0.0 
9.15.0 



Microtomes. 



82 980. Students' Microtome, Figure on p. 1469, with automatic adjustment of cutting thickness 
in stages of 10 microns. Table and clamps for specimens 



The instninient is made throu^hout of iron and weU lacquered, briL-ht parts nickeHed. With rectanffula 
ffuides for the specimen table. ^ 



82 980 a. 1 Cutter, SW' long, in case, with sharpener 

82 980 b. 1 Object Clamp 

82 980 c. Ether Freezing Apparatus for above 

82 980d. 1 Box with lock and key 



Gl. 7452, 

7455, 7454. 
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82980. 



82982. 
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82981. 82985. 

82981. Microtome with specimeii ^«;tage, with automatic adjustment of thickness of cut every ' £ s.d. 
5 microns, Figure. Description 12. 0.(? 

Witli 1 Carbon Dioxide Freezer. 1 Freezing Apparatus with ether spray, complete; 1 second brass clip 
toi tan^ontial ( uts. 1 Cutter 8 ( in I nu. in case, witli hone, 1 object clamp, 1 table for speclmens, 1 COj 
bomb lioldintr 10 litres. 1 collapsible staud for COo bonil». 1 case with lock, 1 setting device for settins: cuttinir 
width everv 2V2 niitroii. 1 Spiral Tube as spare. 

Jt is advisable to keep 2 carboii dioxide cylinders, oue beinir used as a reserve wbile tbe other is beiiiü' 
refilled. as tbc birc tVe for a tylindrr is fairly biirb. 

82 982. Microtome with Crank Movement, Figure, Universal Specimen (1amp and antoniatic 

Adjustment. Travel, 30 cm 15.10.0 

l Simple Cutter C'ianip, 1 cutter. 17 < ni, in case with hone. 1 Universal Knife Clamp, i carboii dioxide 
freezer. Keady for euttini^. 

82 983. — ideni. 40 cm length of travel, knite 20 cni, ready mounted for cutting- 18. 5.0 

82 984. Dwarf Are Lamp, for 4—5 amps. current, on stand 1.10.0 

This lanip lan be connected np to any doniestic li<^htinir circuit by nieans of a pinic contact and thc Inser- 
tion of a suitable resistance. When ordering, please State for wbat type of current the lamp is requin d. 

82 985. ~ idem, with illuminator lens, Figure 2. 0.0 

82 986. — idem, witli clockwork regulation 3. 5.0 

82 986a. Resistance, HO Volts, for dwarf arc lamps Nos. 82 984, 82 985, 82 986 0.10.0 

82 986 b. — idem, for 220 Volts i 0.18.0 



Cl. 7H8-4, 7S83, Ö3 
7403, 6202. 
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Telescopes. I 

o 

Azimuth Telescopes. 1 

Telescope on Table Stand, Figure. Telescope body of brass. white lacquered. Table Stand of Iron black o 
lacquered; liead of stand having horizontal and vertlcal motion. Sharp focussing of eyei)iece by rack » 
and pinion. The telescope, with accessories (excluding stand) is fitted in a lock-up wood box 3 



List No. 


Dianieter of 
ObjectGlass 
mm 


Nnmber of Eyepieces 
Terrestrial | Astronomical 


Terrestrial 


nitifations 

Astronomical 


Withoiit 
Finder 
£ 


With 
Finder 
£ 


82987 
82 988 
82989 
82990 


' 59 
68 
75 
82 


1 

1 
1 
1 


2 

3 
3 
3 


35 
44 
52 
61 


35, 50 
44. 63. 87 
52. 75, 105 
61.88,122 1 


12. 5.0 
15.10.0 
19. 5.0 
22.10.0 


14.15.0 
18. 0.0 
21.15.0 
25.10.0 



Telescopes on wood Stand, Figure, of white-lacquered brass. light-polished wood stand with three movable 
folding feet. telescope adjustable for height, stand head with horizontal and vertlcal movement tine 
adjustment of eyepiece by rack and pinion. The telescope and its accessories (less stand) are placed in 
a lock-up wood box. / p « •■• 



List No. 


Dianieter of 
Object Glass 
mm 


Number of Eyepieces 
Terrestrial | Astronomical 


Magnifications i 
Terrestrial | Astronomical 


Without 
Finder 


With 
Finder 


82 991 
82992 
82 993 
82 994 


68 
75 
8-> 
95 


I ! 3 

1 i 3 

1 3 

2 • 4 


44 
52 
61 
64.78 


44, 63, 87 

52, 75, 105 

61,88.122 

56. 78, 113, 157 ! 
— i 


16.0.0 
20.0.0 
23.5.0 
34.0.0 


18.10.0 
22.10.0 
26. 5.0 
37. 0.0 
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o Telescopes on collapsible tubulär steel Stands, Figure. The telescope body is wliite-lacquered brass; height 

^ . adjustment by liand-wheel; top of stand niovable in horizontal and vertical diroctions. Rack and 

J$ pinion fine tocussing of eyepiece. The telescope and its aecessories (excluding the stand) are fitted in 

^ a lock-up wood box. 



— r 


Diameter of 


Xuniber of Evcuieces 


^rairniHcationa i 


Without 


With 


List No. 


Object Glass 










Finder 


Finder 




mm 


Terrestrial 


Astronom ical 


Terrestrial 


Astronom ical 


£ 


£ 


82 995 


76 




3 


52 


52, 75, 105 


26. 0.0 


28.10.0 


82 996 


82 


i 


3 


61 


61, 88, 122 


29. 5.0 


32. 5.0 


82 997 


95 




4 


64, 78 


56, 78, 113, 157 


40. 5.0 


43.10.0 


82 998 


109 


'2 


4 


71, 87 


62, 87, 125, 175 


48.10.0 


52. 0.0 



Telescopes, on Tripod Stand, for setting on the ground, Figuie. 

The stand is li^ht but verv sturdily biiilt. Tlic top is massive and of ample diameter. thus addint?" tu the rit^idity 
of the vvhole. The telescope is suspended in a ^Jfimbal whicli permits of observations being made to the zenith. It can be 
litted with clamps and fine adjiistinjr screw for horizontal and vertical movement. The telescope is perfectly bahmced. 
A simple piiiewood box contains the telescope wheii not in nse. 



List No. 


Apertnre 
mm 


Foca^ length 
cm 


Magnifications 
Terrestrial | Astronomical 


With stand, but 
without Finder 
£ 


With Stand 
and Finder 
£ 


82999 


60 


75 


38 


30, 62, 94 


23.10.0 


26. 0.0 


83000 


70 


100 


50 


40, 83, 125 


26. 5.0 


28.15.0 


83 001 


80 


125 


50 


50, 104, 156, 200 


36.10.0 


39. 0.0 


83002 1 


90 


140 


56 


56,116,175,233 


41.15.0 


44. 5.0 



Cl 7125, 7235. 8.3* 
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83 009-83 012. 



83014. 

83 003. Clamping Arrangement and Fine Adjustment Screws with £ ^ d. 

key. for the liorizoiital and vcitical iiiotion 6. 5.0 

83 004. Worm Drive with Handle, for laisiiig- aud lowering . . s o.o 
83 005. 1 Sun Glass in niount. easily intercliangeable. Is included 

in above prices. 

83 006. Spare Sun Glasses. Each o. i.o 

83 007. Prism for screwing on tlie eyepiece covei*, lor Observation 

at steep angles 0.12.6 

83 008. Zenith Prism 2. 10.0 



Parallactic Telescopes and Refractors. 

Telescopes on Pyramidal Wood Stand, Fignre, with base screws, without Fine Adjustment. 

Brass. wliite-lacquerod telescope body. 

^ ParaHactic system of axes witli divided circles for hour and decllnatlon, hoiir-circle in 1 4 liours. decliuation 
at i) intervals. Hour adjustment hy clanip-levrr. declination lixed bv screw clamp. Spirit level on the stand; 
Sharp focussing of eyepiece by rack-and-pinion. The telescope and accessories (less stand) are litted in a lock- 
up wood box. 



List No. 1 


Diauieter of 
Objeet Glass 
mm 


Xumber ol 
Terrestr. 


' Eyepieces 
Astronom, 


Matrnilications \\ ^^ »tbout 
II Finder 

Terrestr. | Astronom. |i £ 


Li>r X(» 


With 
Finder 
£ 


83009 ^ 
83010 


75 
82 




3 
3 




52,75,105 i|43. 5.0 
61,88, 122 47.15.0 


83009 a 45.15.0 
83010a 50.15.0 


ein. with Fine Adjustment. 


List No. |, 


Diauieter of 
Ob ject Glass 
mm 


Xumber ot 
Terrestr. 


Eyepieces 
Astronom. 


Terrestr 


^lairnificatious 

Astronom. 


Without 
' Finder 
£ 


List No. 


With 
Finder 
£ 


83009 b II 

83010 b 
83011 
83 012 


75 

82 
95 
109 




3 
3 
4 

5 




52, 75, 105 
61, 88, 122 
56, 78. 113, 157 
62,87,125,175,224 


62.15.0 83009c 
67. 5.0 83010 c 
80. 0.0 83011a 
91. 0.0 83012a 


65. 5.Ö 
70. 5.0 
83. 5.0 
94.10.0 



83 014 Parallactically mounted Telescope, Figure. of brass. white lacquered, on Iion Stand 

(black lacquered) 



""^ Iiaiallactic axial system is arraiigeil t\,r a pular allitlide of about 50«. Tüe polar altituUe 
yaned l..v abont 5« above and below by tiltint: tbe instr.nuent accordin-lv. Diameter of obiect-lasr' 
1 astronomical eyepiece of 12,r, „nii foial lenirth and X 50 nueniWcation; i sun trlass. " 



tan be 
ß, 59 mm. 



83 015. Terrestrial Eye-Piece foi X 29, for above 

83016. — idem. for X 35, for abOve .... 



83 017 Eyepiece Prism for sei ewiiig on to the eyepiece head in place ot the astronomical eyepiece 
for observing stars near the zenith J p 

83 018. Divided Circles for Hour and Decllnatlon, liour-circle in hours, decliuation every 5« 



9.10.0 



0.19.0 
0.19.0 

0 14.U 
u. 17.6 



Gl 7124. :\2 



1473 




83021. 83020. 83023. 



83 019. Refractor with objective 135 mm aperiure and normal focus 200 cm, 6 astronomical 
eyepieces from 50 — 330 magnification, three solar glasses (eyepieces and solar glass in case), 



finder X 10. without clookwork 



£ s. d. 



182. 10.0 



83 020. — idem. with Clockwork, Figure 



213.15.0 



S3 021. Refractor with objertive 110 mm apertnre and normal foms 165 cm. 6 astronomical eyepieces 
from 66— -27(1 magnification. three sun-glasses (eyepieces and sun-glasses in case). tinder 
X 8. Hour and Declination Circles, with double verniers indicating to 5' of arc and 20" of 

time respoctively. Figure 



83. 5.0 



83 023. Refractor with objective 90 mm aperture and 140 cm normal focus, 4 astronomical eyepieces 
from 56 — 230 magnifications, three sun-glasses (eyepieces and sun-glasses in case), X ^ finder, 
Hour and Declination Circles together with double verniers indicating 5' of arc and 20" 
of time; Figure 



70. 



Cl. 7237, 7238, 7236. 
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54514. 1:3. 




54525 (54540). 1 4. 



I 





54527. 1:5. 



X 

o 




54529 a and b. 1:3. 



Interference and Diffraction. 



CO 



o 

3- 
CD 

3 

3 

O 

CD 

3 

CD 
3 



I £ R. d. 



54514. Interference Apparatus for FresneTs Mirror Experiment, Figiire, for screwing into the 
objective holder of the Projeetion Apparatus, in place of the objective, with adjustable gai>, 
adjustable black iiiirrors and diaphragm; for Projeetion Apparatus having 43 mm diameter 
objective, Description 4. 0.0 

This apparatus considerably facilitates the carrying out of Fresnel's Experiment sinee the gap and niirrors 
are conibined ready for use. 

54 525. Ocular Micrometer after Fresnel. Figure, for measuring interference bands, on stand 6. 0.0 

54 527. Interference Apparatus after Grimsehl, constructed on the Lloyd single mirror 
principle, thus obviating adjustment of the nürrors. The direct and the reflected image 
of the gap are used together for interference (Ztschr. f. d. phys. u. ehem. U., 20, 1907, p. 217). 
The gap with micrometer screw tor adjusting and screw for narrowing and widening are on 
stand, Figur e 3.10.0 



54529a. Interference Apparatus after (blassen , for demonstrating tlie phenomena before a large 
audience; interference is produced by reflection on two glass plates (Hassack-Rosenberg, 
Projektionsapparate, p. 230 ; C 1 a s s e n , Natur des Lichts, Fig. 9), Fi g u r e , Description . . 



2.10.0 



54 529b. 2 plane-parallel glass plates, for above, Figur e 



1. 5.0 



Ol. 6692, 6101, 67S8, 
6240. 
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83026-83028. 



54548. J:6. 



83024. I:^ 






54549. 1:10. 



83 025. 1:10. 



54 548. Diffraction Apparatus for determing the wave length of light, after Grimsehl (Ztschr. 1 £ d. 
f. d. phys. u. ehem. U. 17, 1904, p. 135), Figurc 2.10.0 

Observation is taken on the driifractioii band« formed by the erap, which can be siniply reg^ulated by means 
of the microraeter screw, the distance apart beino: read off direct on the eyepiece niicronieter insid»^ tlie tube. 
From the thickness df of the wire. the distance apart d2 of two adjacent strips (bands), and the distance apart a 
of the diffractin^r wire froin the niicrometer, we gel the wave-lentrth /from the equation: A = di • d2. To enable 
the Position of the micrometer to be recognised, its monnt is somewhat. thicker than the outer circnmferencc 
of the tube. The clanipitiir screws for the wire are fitted to a tube which can be slipped comfortably along the 
observing tube proper. By displacing the tube, two diffraction bands can be raade to coinride with two scale- 
dirisions of the eyepiece micrometer. 



54^549. — idem, for Students' Use, after Grimsehl, comprising Nernst Lamp on stand, diaphragm 
with aperture, 4 colonred glasses, small optical bench, glass micrometer (E. Grimselil, 
Ausgewählte physikalische Schülerübungen, Figs. 8—10), Figure 



2.15.0 



83 024. Diffraction Gräting with Holder, Figurc 



0.18.0 



83 025 Screen with Ground Glass, Red and Blue Discs (Ztschr. f. d. phys. u. ehem. 1. 20, 1907, 
p. 218), for the simultaneous Observation of the interferenre bands for red and blue light, 

Figure 2. 0.0 

Transparent Copies of a genuine Rowland Gräting on Plate Glass, Figure, in Case | 

83 026. Area of grating, 25 X 20 mm ' 0.18.0 

83 027. „ „ „ 50 X 35 mm 1. 4.0 

83 028. „ „ „ 75 X 50 mm 2. 8.0 



Gl. 1591, 6267, 656'J, 
6710, 6739. 
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54 612 A. 



54 612 B. 



54599. 1:7. 





54613 a. 1:8. 







54613 b. 1:8. 



54613 c. 1:6. 



54 613 d l;ü. 



54618. 



Polarisation of Light. 

54 599. Demonstration Polarisation Apparatus, diioct vMon, alter Gr im Sehl. aiTan^ed for m^^^^ £ s a 
preparations (Ztschr. f. d. phys. u. ehem. U., 18, 1905, p. 325, 326. Fig. 6), Figure . ' l.lo.U 

This apparatus consists of two movable polarisers No. .54.594 connected toirether. one of wbicl. a.f. 
• / "i i" "l/'"'^"''"-»»- "''.ieotively witi, them the ordinary phenomena of Polarisation bv 

UKing a projection lantein and a transparent screen No. 510(i:i. " 

54 612 Simple Polarisation Apparatus after Hartl. Figures A and ß. witii wood stand for 
takmg preparation.s. and ni pai ticular tlie rapidly annealed glasses No 53 863 (Fr nhvs Tpchn 
II, 2, Flg. 2954), Description . . «rn.nv lecnn. 



0.10 0 



54 613. Polarisation Apparatus for Students' Use, after Grim.sehl, (Grimsehl \u^eewählte ! 
physikalische Sclmleriilningen. pp. 19-31», Figure . . . , . ausgewählte : ^ 



of nniiri.ol ? "f 6'«* Lamp Holder «n base for n,e«snrin- the anole ' 

Of Polarisation Ol, ^^las ph,tes (£ 0.7. 0»; (b) Polarisation Apparatus with 2 Inollned black alass oiatPs w?th 
preparation holder, f„r investifrations hetween parallel Doiarisor- f£ 0 4 Op i o Pnlarf..»;» * . ' 

crossed polarisers « Ith preparation holder ,£ 0%. Q, m Ii" PolärisatiiJ Ua?atus .nSod *r N ^rVeXr? I 

Ci? nh/ ^t^thi u"' ^'"^ "'fr ff 1-10.0): .e) Preparations s,ri?al,le f„r ahov^e caT^ . aVSe I 

ff.xpsnm pl,,f,. mm fhi.k. -ypsum plate 0..", mm thick. l.^vp^nm imatre. bntterfly (£ 1.15.0). «'a-on're, , 

54618. Microscopic Polarisation Apparatus, Figure (M. P. II. 2. Fig. 802 [II 1 7631) with ' 
draw tube and lens system, for magnifying the axial Images . . ' ' 

tbe n^\:^l^Si^ " '' «^"^ P"™^^ viewin, si^nltaneou.ly ,he poles of I 



0.0 



8. 0.0 



Cl. 625«, «682, 6685, 
6S07, 

6310, 6S09, 6306, 6840 
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88 029. 



Polarisation Apparatus for Technical Purposes. 

Half-shadow Polarimeters with Divided Circle. 

83029. Mitscherlich's Polarisation Apparatus, Fignre. with Divided Circle and Laurent s 
Polariser. for testing urine for dextrose 

Oivided circle madnated in wliole doiriees. vernier readintr 2 obscrvatiofis tubes 18!).4 and njni 

lengtli. Insertion tube with protectin^r cover. When usini»* the 180.4 mm lon<r tube, the angle of rotation 
measnred in deirrees indicates direct bow many i_n'ams of dextrose is contained in lOo ccm of tbe iirine 
under test 

83 030. — idem, for investigations of Cane Sugar in beet sugar juices, molassejs, and tlie like 

\\ itb two Observation tubes of l.")!!..") and 7.").;^ mm in lenfftb. When nsinff the 1Ö0.5 mm tnbe, tbe 
observer gets directly the percentage of cane sn^rar in tbe test solntion. 



£ s. d. 
11.10.0 



11.10.0 



Half-Shadow Polarisation Apparatus, after Lippic Ii, on Pillar Stand with stitiened intermediate 
^Supports, inediuin-.size pattern, with free divided circle in reading by vernier to 
with Lippich polariser. 

83 031a. — idem, for Observation tubes to 220 mm in length, without Observation tubes . . 

83 031b. — idem, for Observation tubes to 400 mm in length, without Observation tubes . . 

— idem, on Block Stand. 

83 032a. — idem, for Observation tubes up to 220 mm length, without Observation tubes 

83 032b. — idem, for Observation tubes up to 499 mm in length, without Observation tubes 

83033. Extra Price for Atting the above four apparatus witli Triple Polariser after Lippich 



29. 5.0 
31. 5.0 

33. 5.0 
37. 0.0 

6.10.0 



Half Shadow Polarisation Apparatus after Lippicli, Large Pattern, Figures on p. 1478, on 

Block Stand and stilfened intermediate suppoi ts. 

The apparatns inclndes tilter. illnminator comprisinsr positive and nesrativ«' lens. with circle gradnated in 
VV, havinof vernier (with protector) readinir to i jq^,'' l'»}^ two mairnifvinL'* trlasses; Lippich polariser: reading 
telescope with worni adjnstment. 

83 034a. — idem, Figuro on p. 1478, for Observation tubes up to 220 mm in length: without 

Observation Tube 42. 5.0 

83 034b. — idem, Figur e on p. 1478, tor Observation tubes up to 400 mm in length; without 

Observation Tube 44. 0.0 

83034c. — idem, Figure on p. 1478, for Observation tubes up to 600 mm in length; without 

Observation Tube : 46.15.0 

I 

83 035. Extra Price for titting the above three Instruments with Lippich triple Polariser . . I 6.10.0 



Gl. 7U6. 



1478 





83034a. 1:10. 



83034b. 1:10. 



83034 c. 



•10. 




83049. 



Observation Tubes with extension for collectino: air bubbles. 

List No 83036 83037 83038 83039 83040 83041 83042 
Length, mm 94,7 lUO 189,4 200 220 400 600 
£ 0.13.0 0.13.0 0.13.6 0.13.6 0.13.6 0.13.6 0.16.8 
83 043. Extra Price for titting above with ordinary or thermometer tiibe, 10 "/o- 
83 041 Cover Glasses for Observation Tubes. Price per dozen. according to diameter £ 0.4.6 to 0.7.0 

Light Sources for Polarimeters. 

83 045. Gas Sodium Burner, on stand, adjustable for height. with Screening cylinder and collapsible 

sodium jsalt holder (porcelain) ^ 

83 046. Spirit Sodium Burner, of same design as above 

83 047. Platinum Ring instead of the porcelain Container for the two above burner.s Price accordino^ 

to prevailing price of platinum 

83 048. Sodium Chloride, anhydrous, 100 grams 



83 049 



Half-shadow Polarimeters with Wedge Compensator. 

9. Polarisation Apparatus with Short Quartz Wedge Compensator, Figure, after Jell 
t ornu. öOUDle field of view, protecting casing for wedge compensator, Percent Scale 



et- 
for 



Dextrose and Albumen, from 15,5 to 20,5 Vo- Vernier reading to* V./'/o bv magnifving" glass; 

with two Observation tubes 200 and 100 mm length . . ^ /« ^ h . h ^ , 

83 050 - idem, with Ventzke Scale for directly reading t'he percentage of cane-sugar to 0,l'o/ ' 

bcale from - 35,5 to + 50,5 V., with two Observation tubes as required . . . . . , [ 
83 051. - idem, with graduation in degrees of arc from - 15,5 to + 20,5 ^ for investigations 

ot substances whose rotation-dispersion ditfers little from that of quartz. Reading Vm^ with 

two Observation tubes after Choice ...... 6 /lo , n 



1.14.0 
2. 5.0 



1. 



6.3 
1.6 



19.15.0 



19.15.0 



.15.0 



Gl. 717.5, 
7147. 
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83056. 




83057. in 



Sources of Light for Wedge-Compensation Polarimeters. 

83 052. Paraffin Lamp (HinkV), adjustable vertically, with Screening cylinder, on stand . . 
83 053. Gas Lamp with Argand Burner and protecting cylinder, on adjustable stand . . . . 
83 054. Gas Lamp witli transverse burner and Screening cylinder, on adjustable stand . . . 
83 055. Spirit Incandescent Lamp with protecting cylinder on adjustable stand 



£ d. 
1. 0.0 



1. 1.0 

1. 4.0 

2. 0.0 



83 055a. Electric Glow Lamp with trosted bulb, on adjustable stand, with ttex, and plug-contact 1.15.0 



o 

X 



Saccharimeters. 

83 056. Hand Saccharimeter, Figure, with scale from + 20 to — 20^ for deterniining dextrose | £ 
and cane sugar, reading by vernier to \/io'\ glass tube of suitable length with screwed : 
attachment, coniplete, including Observation tube as required j 7.10.0 

83 057. Hand Saccharimeter with fixed Stand, Figure, half-shadow instrument with Laurent plate, j 
divided circle reading directly in percentage saccharine to 15%; vernier reading to Vio^; 
for natural and artilicial light. Without Observjition Tube 7.15.0 



83057 a Observation Tube with extension at one side for collecting air-bubbles, 94,7 mm length 



0.13.0 



83 057 b. 



idem, 189,4 mm length | 0.13.6 



Cl. 7368, 7387. 
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83058. 




83059. 



83060. 



83061. 



2 

Q) 
X 

Ts 

o 
zr 



CO 
CD 



Colorimeters. 



83058. Colorimeter attor ( 
Base .... 



H. W'oltt, Figiire, oii Iron i 'l. 



6.15.0 



7.10 0 



10. 5.0 



83059. Colorimeter, Diibuscq's or Lam ont s, Fi;?ure 

The level of tho liquid rolunins is raried bv nieans of immersiou 
( vhiiders and is read off o,, a scale on the stand. Len^th of scale 
lUO inni The movement of the Immersion cvlinder is effected hv 
rark-and-pininn. 

83060. Colorimeter, stammors. Figiire, on Wood Stand 

Ihis ifi>trnmpnt is nsed for investiiration nn sugar Solutions 
and Petroleum, if has only ono vcssel x\\th immorsion tuhp hut \< 
titted with a nraninm griass plate on the other side. The immersion 
tnhe ,s fixed. and the vessel rapable (,f np and down inov,>nipnt 
Lentrth of ^radnaiion = 200 mm. 



83 061 Colorimeter. St am m er s, Fio^m e, entirely et Metal; 
height of litt = 260 mm, with four Normal Glasses 
tor Sugar Juices 11150 

83062. Colorimeter, StaramerV. Figure, entirely ot Metal 
lieiglit ot litt = 320 mm. Scale witli Vernier, for 
P^^'oleum . 13. 0.0 



o 
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83 062. 



Cl. 7301, 7297, 7299, 7300. 
7298. 
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54686. 1:12 



54 687. 1: lu. 
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83063. 1:10. 



irr*- 
5" 



83064. l :lo. 



83065. 1 lU 



Double Refraction of Light. 



54 686. Model of a Gypsum Membrane, alter Grimsehl, for explainiiig tlie formation of colour ^ « 

by Polarisation in double-refracting substances (Ztschr. f. d. phys. U: ehem. U. 18, 1905, p. 

326,327 Fig. 7), Figure I.IO.O 

Between two glass discs representiiiiJ: the boiiiuling suifaces of the Gypsmu Membrane, the wave liiies \ 
«»f the ordinary (red) ray liaving 2V2 vibrations and of the extraordinary (blue) ray luiviim- ^ vibratioiis are 
litted in the form of siiie-shaped pieces of wire. The phase displaeemeiit iiiside the membrane is thiis known. 
The wire waves represeiited on the outside are arraiiired to int;it»v Tlie manner in wliich tlie himiiums rav i< 
split up is indicated ou cardboard discs. 

54(i87. Model shewing the passage of convergmg polarised Light through a Calc-spar Plate | 
cut perpendicular to the optical axis, after (Triniselil (Ztsclir. f. d. pliys. u. ehem. U. 18, 1905. \ 
p. 328, Fig. 8), t'or explaining colour formation and the Calc-spar Gross, Figure . . . 3. o.O 

It is possible to show tliat a calc-spar plate. cnt perpendicnlar to the optical axis, and inserted in a 
polarised pencil »)f liirht has m» iiitinence whatevej' on the natnre of the polarised light in a vertical and hori- 
zontal plane, vvhile wifh an incident an«<le of 45" those portions of the litrht are extin^rnished (in the case of 
parallel polarisers) in which the phase displaeement amuiuits to wave length: on the other band, however, 
those Innrmons rays in which the phase displacement annuints to one-(|narter or a whole wave lenirth pass 
thronirh witbont interferenc «• 

83 063. Crystal Plate with 3 Wave Models, for denionstrating Double Refraction on the passage 
of waves through an anisotropic medium, like wood, slate, erystal plates Fr phys. Teehn. TT, , 
2. p. 1267, Fig 2403), Figure 3. lo o 

The vertical wave-train enterinir from the left are >plit np into two polarised wave-trains parallel to 
each other, when they enter the crystal plate covered by a framework of wires which intersect and represent 
the directions of oscillation. The model also demonstrates the passage of these two trains of waves throngh an 
analysor. and shows that. inside the crystal the waves are shorter than in the air. 

83U64. Model for Explaining Elliptically Polarised Light (Fr phys. Teclm. II, 2, p. 1301, Fig. 2470), 

Figure, with a phase-displaeement of V^»/ 0 12.0 

83 065. Model for Explaining Different Polarised Light (Fi phys Teelm II. 2. p 1301. Fig 2471), 

Figure ^^-^ 



Cl 6264, 6«iK), 

6254, 6258, 6255 
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54795. 1:8. 






83 067. 1:9 



54910. 1:10. 



54 894. Iii. 



Heat. 

Expansion by Heat, Thermometers. 

54795. Contraction Apparatus alter Tyn da 11. Figure, for demonstrating expansion bv heatin«^ £ - «i. 
and tiie elementaiy forte by contraction oii cooling (M. P. II. Fig.s. 34 and .35 III 2 Fiss 32 
and 33]), with 12 Gast Iren Bars ^. j^igs. 



1 ^j"?' /'•"«■tuied by th,- contraction exeited on cooling in the tbiek sunaie bar For Bimsen 

bnrners and Stands for beatinir, see followinsf items. Eimsen 

83066 Tube Expansion Apparatus, witl. 3 tnbes, steel. bras.s and glass, lor steäm-heating, Figure 
83 067. Spiral Tube, Figure. of bras.s witb stopper and capillary 



1.15.0 
0.18.0 



54 894. Metal Thermometer, Figure. Swi.ss pattern (M. P. III, Fig. 39 fll. 2. Fig 38h with 
niaxinnini and ninunium pointers. Very reliable ....... i • • e ^oj'. 



1.16.0 



54910 Self-Correcting Air Thermometer atter Prof. C. G. Müller; simplified Pattern, Figure 

with very plam stale in snigle degree.s. each degree about long. iM. T . Fi<r 97] . [ ■>. -j.o 



6206, 6244, 
6795, 6634, 6624. 
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83070-83072 



83068. 



83 070-83072. 



83 073 a. 



83 073. 



Thermometer Testing Apparatus. 

83 068. Thermometer Test Apparatus, (Bölling Apparatus), Figure, ^vitll two attachments 20 and i £ « 

25 cm higli, for point-determination of tliermometers. completo 1. 17.6 



83 069. Head (Attachment): lieight. mm 250 500 750 

Price each £ 0. 10. 0 0. 13. 6 0. 17. 0 

Thermometer Test Apparatus, (Oil- Bölling Apparatus), Figni e, for temperatiues to 250 (\ 
with Heads. 

List No 83070 83071 83072 

Heiglit. mm 250 500 750 

Price £ 2. 10. 0 2. 16 0 3. 5. 0 

The apparatus, of coppir throii^hout. bas dotacliable lieiuls. It is double walled, sheatlied with asbesto^. 
aud with stirrer for ensnrins:' uniform teraperatures. 

83073. Thermometer Test Apparatus, Figure, for low and high temperature work, complete, 
without Bimsen burner 



10 0 



The jacket A is triple-covered \vi(li asbe>t()>: eiiuiiitlled PotS B for water, oil, and saltpetre: Stand C wiih 
vvheels: Vertical Shaft D with stirrers: second Stand E with adjustable Disc F for insertinir the therniunieter> 

83073a. Enamelied Pots, each o. s. 0 

83 074. Precislon Thermometer Testing Apparatus, Figure page 1484, Description 20. 5. 0 

Coniprising double-walled Vessel A (ru.stless), felt-jacketted, two run-in cocks, overflow pipe and wii.sle 
coek: Stand B, brass. for 21 thermometers ; Hot Water Pot C of <tont ropper sheet. with tripod: Steam ' 
Generator D, of thick sheet copper. with water-j^autre. j 



Cl. 7308, 7307, 7309, 7306 
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83074. 





55087. 1:0. 
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55 070. 1:10. 



83075. 1:13. 



Changes of State. 

83 075. Apparatus for Demonstrating the pressure of saturated Vapours, alter Meissner, ^ 
Figiire. comprisiiig- 4 coimnunicating tubes, tliree of which each liave 2 glass stopeoeks 
on top 3. 10. 0 



The tiibo without the tap is used for lillintr tbe apparatus witli luercurv. All fum tiibr> Ijave funnel- 
sliaped luouths for insertintr the mercury or the liqiiids to be evaporated. This apparatus prevents air bubbles 
gettin^ into the vacuuni, and only the sraall amount of iiiemnv in diitct coiitact with tiie liquids requires 
cleauing. (Ztschr. f. phys. u. ehern*. U., 25, 1912, p. 222). 

55 070. Papin's Digestor, of brass, on tripod, for l*/? atmospheres, with safety valve, thermo- 
nieter and Spring Manometer 70 mni dianieter, P'ignre ' 



55 087. Sulphuric Acid Cryophorous alter Wein hold, Figure (W. D., Fig. 394 [374]), with 
funnel for Alling 



2. 8.0 



0. 4.0 



Cl. 7S06, 

7000, 6»47. 6290. 
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83076. 



83077 et 83078b. 1:8. 




55103 et 83078 b. 1:7. 



83076. Apparatus for Compressing Carbonic 
Acid and other Gases, as suggested by 
Natt er er, Figure. Horizontal type, for 
75atmos.ünderframeworkentirelyofiron; 
Steel cylinder, witli two flywheels; with 
Spanners. Bottie holding 1 kg, tested to 
125 atmos.; cooling vessel and spare ^ 
packings ' 



0.0 



83 077. Simple Lecture Apparatus for tlie 
Liquefaction of Air and Oxygen, Figure. 
including pressure gauge; without steel 
bottle 12.10.0 



55 103. Demonstration Apparatus for Gene- , 
rating Liquid Air afterOlszewski. Figure. 
without Steel bottle, Description . . 31. 0 0 



83 078a. Steel Bottle, holding 25 litres. with 
Dräger valve, otficially tested to 300atm., 
filled with air at a pressure of 200 atm. 



3.15 0 



83 078b. Steel Bottle holding 35 litres. with 
Dräger valve. otficially tested to 300 atm.. 
filled with air at 200 atm.. Figure 4.10.0 



Cl. 6741. 

6856, 6854. 84 
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83159. 83161. 

Compressors. 

F or the liquefaction of larger quantities of alr or oxygen, compressors are necessary, and these we can supply of approved deüsn. The 
prices of compressors with accessories are subject to a certain amoiint of fluctuation. When ordering compressors which it is intended to use 
for oxyo-en as well as air, this should be particularly stated. Unless we are informed to the contrary, we shaJl supply the compressors for air only. 

£ s. d 

83 159. Laboratory Air Compressor, Figure. horizontal, belt-driven tvpe. three-stage . . . 153. 0 0 
With Flywheel 29 ins. diam.. 4 ins wide; Inter-Cooler, Pressure Gauge, 'Safety Valves, the necessary 
lubrication gear and hold-down ütments, including all accessories. 

The compressor, haying a stroke of 100 mm (4 ins.), and cylinders 80. 46, 18 mm diameter, normal speed 
100. max. speed 150 r. p m.. can absorb normally 3.6 cubic metres'^and a maximum of 5 cbm. of air at atmosphieric 
pressure, and compress this to a maximum of 5 atmospheres pressure. The normal power required for doino- 
this is 1 2 HP., measured at the compressor-shaft. and the max. HP., 1.75. * 

83 160. Electric Motor for above. for HO or 220 V. Direct Current; delivering 2 HP., with Starter 

and Tension Rails, but ^vithout belt 

83 160a. — idem. for Three-phase Current * , 

83 161. High-Pressure Compressor, Figure. for belt drive; verticaK three-stage type 

With flywheel 29 ins. diameter and '6\2 ins. wide. Safety Device for Crank, Cooler, Pressure Gauge 
Safety Valve», Oil Separator and the necessary Lubncating Gear and Holding Down Fitments. ' 

This compressor, with 75 mm stroke and cylinders 105. 55, and 22 mm diameter. and runninir at a normal speed of 
280 and a max. speed of 375 r p. m., is capable of dealing with a normal deliyery of 12 cbm and a max. deliyery to the 
compressor of 16 cbm of air per hour at atmospheric pressure, and compressinir it'to tinal pressures of 200 atmospheres 
The power required, as measured on the compressor shaft. is 4.8 HP. (normal) and 6 4 HP (maximum) 

83 161a. Electric Motor for above, for 110 or 220 V. Direct Current; output = 7,5 HP., with 

Starter and Ten^^ion Eails; without belt i 27.15.0 

83 161b. — idem, for Three-phase Current ' . 2 

83 162. High-Pressure Purifier, suitable for all sizes of compressors; absolutely necessary 
83 163. Low-Pressure Purifier, suitable for all sizes of compressors: absolutely necessary 

Estimate of Cost 

of a Plant for LIquefying large quantities of Air per Hour 



13 10.0 
10.15.0 
166. 5.0 



1.10.0 
9.15.0 
12. 0.0 



Giving about 500—600 c. c. 

1 Air LIquefying Apparatus Xo. 83077 12. 10. 0 

1 Laboratory Air Compressor Xo. 83159 153. 0.0 

1 Electric Motor for 110 or 220 V. Direct Current, 

Xo. 83160 13. 10.0 

Or idem for S-phase current, No. 83160a £ 10. 15.0 

1 High-pressure purifier, Xo. 83162 9.15.0 

1 Low pressure purifier, Xo. 83163 12. 0.0 

10 metres (32 ft. 6 ins.) of copper piping 5X8 mm diam. 

tested to 400 atm., for connections 2. 10. 0 

3 High-pressures Cocks 1. 16. 0 

2 Dewar Vessels Xo. 55111 with stand 0.14.0 

1 Decanting Device 0. 5. 0 

Packing (for ordinary land transportj 3.10.0 

S^£ 209.10.0 



31. 
166. 



0.0 
5.0 



i^»d 3 to 4 Litres Liquid Air. 

1 Air LIquefying Apparatus Xo. 55103 

1 HIgh-pressure Con.pressor Xo. 83 161 
1 Electric Motor for llO or 220 V. Direct Current 

Xo. 83 161a ' 

Or idem. for 3-pha8e current, Xo 83 161b, £ 21. 10. 0 
1 High-pressure purifier Xo. 83162 

1 Low-pressure purifier Xo. 83163 

2 Double-walied glass tubes, sihered, for decanting 
fairly lartje quantities of licjuid air 

10 metres (32 ft. 6 ins. ) of copper piping 5 X 8 mm diam. 
tested to 400 atm . for connections 

3 High pressure Cooks 

3 Dewar Vessels for storing liquid an. wuh stand, 

each holding 5 litres 4. 10. 0 

1 Decanting Device 

Packing (for ordinary land transport) 



27. 15.0 

9. 15.0 
12. 0.0 

1. 2.0 

2. 10. 0 
1. 16.0 



7^ 
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CD 

3 
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CD 
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Ol 



0. 5.0 
4.10 0 

Sl £ 261. 8.0 
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83079. 



71000. 1:10. 



Calorimetry, Calorific Power Determination. 

Calorimeters for the Determination of Calorific Power of solid, liquid and gaseous Fuels. 

71000. Calorimeter after Berthelot-Mahler-Kroeker, Figure, for determining the calorilic | £ s.d. 
power of solid and liquid fuels ' ; 27.1Ö.0 

Coiiiprisin^r: IRust-free Combustion BombofBoliler steel. polished iiiside and out; 1 Support l'or bomb: ISIand 
for the bomb lid; 3 Combustion Dishes, clay: 1 small quartz combustion dish: Nickelin wiie; 2 substances of known 
caloritic power for determining- tlie Talue of water: 3 spare lead packing rings; 5 keys of yarious sizes and 
1 screwdriver: 1 double waiied copper boiler ; 1 nitkel-plated Calorimeter vessel. brass: 1 thermometer graduated 
ij^ '/loo^ ^ • ^rom 10—240 C. ofticially tested, with reading device: 1 pressure gauge to 60 atm.. on stand, with 
connection to the oxygen bottle and combustion bomb; 1 pastille press for making the fuel samples for test. 



71001. — idem, with acid-reslsting Nickel-bronze Bomb 



71 002. — ideni. with Krupp acid-resisting Special Steel Bomb 

A detaiied description and directions for use are supplied with each caiorimpter. 
71 003. Ignition and Stirring Arrangement after Fuchs, Figure 

Comprising: 1 Electric Motor for operating the stirrer gear; 1 switchboard witli rheostat; 1 switch; 
1 plug-box with pluof and cord for the motor; I rheostat; 1 pilot lamp; 1 cnt-out; 1 plug-box with plug and 
flex for connecting up with the supply. 

When ordering, please State current and voltage of the supply. 



33. 0.0 



38.10.0 



71 004. Collection of Apparatus for Determining the Water-Content in the Burnt Fuel . . 

('omprising: 2 Large class flasks with tubes on the bottom: 1 drying tower for calcium chloride; 
bath with stand and gas-burner; 1 calcium Chloride receiver; 1 beaker with the necessary tubing. 



1 oll- 



7.10.0 



5. 0.0 



83 079. Calorimeter after Prof. Dr. Hempel, for determining the calorific power of fuels. Figure, 

complete | 16. 5.0 

Hempel's calorimeter is based on the same principle as the Berthelot-Mahler-Kroeker instruraent, I 
but the design is greatly siuiplified. 



Gl. 7093, 84* 
7461, 7254. 
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55 194 A, 55195 et 55197. 1 



55 194 B. 1:5 



55 194 Calorlmeter alter Parr, Figures A and B, foi technical Calorific Power determinations of 

tuels; with sieve, reagent bottle with rubber stopper; MeasiiringGlass; 1 2 Igiiition Rods; Forceps: 
Magnifying Glass Avith holder; Spanner tor nuts; Brush; and be.-t qiiality Thermometer 
divided in Vßo'* C.; but less motor and driving stand 



The above calorimeter is a convenient, cheap and reliable apparatus for authorities and manufacturers 
for comparative determinations of the calorific power of fuels used, i. e.. coal. li^nite, coke, etc. The time taken 
on a test, incliidiiie: the necessary weighings, is only 1/2 hoiir. No high pressure is used in the apparatus nor 
IS set up by reaction. as an auxiliary reagent gives the oxygen required to support combustion and at the same 
time Combines the products of combustion. 

Detaiied description and directions for use supplied if desired. ' 

Accessories for Parr Calorimeter: 

55 195. Electric Motor for llOV. direct current, with stand, Figure 

55 196. Turbine, after Rabe, with driving stand, for connecting to the water-main 

55 197. Spare Reaction Bulb, Figure 

55 198a. Spare Thermometer, graduated in 0,02" C . with water value indicated 

51 546b. Chemical and Technical Balance, in glazed walnut case, with arrestment and levellinff 
screws, sensitive to 1 mg and carrying 20 grams 

51 622. Set of Weights from l mg to 20 grams, of brass, gilt 



£ s d. 



10 0.0 



3.10.0 
1. 5.0 
l.ll.O 
1.13.0 



5.0 
0.0 
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83080 a. 



.83080 b. 



83 080. Junkers Calorimeter, Fi^ures a and b, for calorific power determinations of Gases and 



Single 
Parts 




a b 

Withoiit With 

Box for storing 


A 


1 Calorimeter, with burner and nozzles, thermometers 0—40^ 
divided Vio" C., l thermometer 0—40», divided whole degs , 

2 reading glasses, 3 rubber stoppers, 3,5 metres of rubber 
tubing, 1 stand mirror, 1 measuringglass 100 c.c.iditto 2500 c. c , 
l measuring glass about 7 litres, l whitc-lacquered hoUow 
sheet iron vessel, 1 packing ring, 1 box Spanner, 1 tommy bar 


£ 

13. 5.0 


£ 

15.10.0 


B 


1 Gas Meter to 5 litres, with fine adjustraent cock, 1 thermo- 


7. 5.0 


9. 5.0 




1.17.0 


2.18.0 


D 


1 Auxiliary Arrangement for liquid fuels, comprising l precision 
balance, 1 evaporation lamp with counterweight, 3 Spanners, 
1 air-pump, burner nozzles, cleaning needles, packings . . 


7. 5.0 




E 


' 1 Calibrating Device for Gas Meter, comprising 1 glass calibrating 
flask, 1 litre; 1 stand, 1 water vessel, 1 metre rubber tubing 


2. 7.0 




The entire apparatus comprises foUowiiig parts: 


A-C 




22. 7.0 


1 27.13.0 


A— D 

A+D 




29.12.0 
20.10.0 


34.18.0 
22.15.0 



*£ s. (1. 



83 081 Automatic Calorimeter (Junkers'), for the continuous determination and recording of the 
calorific power of Gases * 

The calorimeter consists of l calorimeter with inbiiilt thermopile, 1 coupled gas and water meter with 
tioat ffovernor, 1 gas-pressure governor for inlet and outlet, 1 apparatus cupboard with leads and connections, 
iinglazed; I float case, 2 thermometers 0-4()0 C. in Vio« C, two dirto 0 - 400 C. in whole degrees, 2 reading 
gl^sses, 5 rubber stoppers, 3 measuring vessels, 1 white-lacquered sheet iron vessel. and l precision indicating 
o^alvanometer. 



83 082. — idem, with 1 precision recording galvanometer 



67.10.0 



96.10.0 



Gl. 7463, 7462. 
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82 131. 




82132. 



Stahlrohr - 
Monh'erung 



Doppe/siahlroiv 
' r'lonticrüng 
in Winkel [orm 




82133. 



Porzellan- Chamoilerohr- 
Montierung Wonherung 

83083-83130. 

Pyrometers. 

Thermo-Electric Pyrometer after Le Chatelier, for teniperatures betweeii 300^—1600® C. (according to type 
of moimting used). consisting of a thermo-couple with two wires of platiniim and platinum-rhodium 
in special protection mountirig. 

Thermo-Couples Mounted ready for u§e. consisting of two platinum and platinura-rhodium wires. 

These prices aro subject tu fluctuation owing to variations in the price of platinum. 



Thickness of 


Lensrth of 


Steel 


Tube 


Porcelain Tube 


Fire-clay Tube 


Double Steel Tube 


Thermo-couple 


Mounting 


Mounting 


Mounting 


Mounting 


Mounting 


mm 


cm 


List Xo 


£ 


List N'o. 


£ 


List Xo. 


£ 


List Xo. 


£ 


0,6 


130 


83083 


22. 5.0 


83095 


22. 5.0 


83107 


24.10.0 


83119 




0,6 


100 


83084 


17.15.0 


83096 


17.15.0 


83108 


19.10.0 


83120 


19. 0.0 


0.6 


80 


83085 


14.15.0 


83097 


14.15.0 


83109 


16.10.0 


83121 




0,6 


60 


83086 


11.10.0 


83098 


11.10.0 


83110 


13. 5.0 


83122 




0,5 


130 


83087 


16.15.0 


83099 


16.15.0 


83111 


18.15.0 


83123 




0,5 


100 


83088 


13.10.0 


83100 


13.10.0 


83112 


15. 0.0 


83124 


14.10.0 


0.5 


80 


83089 


11. 0.0 


83101 


11. 0.0 


83113 


12.15.0 


83125 




0.5 


60 


83090 


8.15.0 


83102 


8.15.0 


83114 


10.10.0 


83126 




0,4 


130 


83091 


12. 5.0 


83103 


12. 6.0 


83115 ! 


14 10.0 


83127 , 




0,4 


100 


83092 


10. 0.0 


83104 


10. 0 0 


83116 


11.15.0 


83128 


11. 0.0 


0.4 


80 


83093 


8. 5.0 


83105 


8. 5.0 


83117 


10. 0.0 


83129 ' 




0,4 


60 


83094 


6.10.0 


83106 


6.10.0 


83118 


8. 5.0 


83130 
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Prices of Thermocouples of non-rare metals on application. 
The Steel Tube Mounting, Figure, is suitable for teniperatures up to 950'' C. The protecting tube 
and the insulating tube for the thermocouple consist of Marquardt special refractory fireclay. The externa! 
diameter of the steel tube is 33 mm. 

The Porcelain Tube Mounting, Figure. is suitable for protracted measurements up to 1500*^ C. Tlie 
protecting tube, of Marquardt tire-clay, projects freely from the iron tube. The diameter of the iron tube 
is 33 mm, and of the porcelain tube, 17 mm. Any abrupt change of temperature or mechanical stress 
should be avoided. 



Gl. 7471, 7472, 
7386, 7474. 
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83 134 A- 83 138 A 





83134 B— 83 138 B. 



83139. 



The Fire-Clay Tube Mounting, Figure, on p. 1489, is suitable for protracted measurements to 1500^0 
The proteeting tube, of Marquardt ret'ractory fire-clay, is protected throughout its length by a fireclay 
tube 35 mm diam. This tube Stands up to big fluctuations of temperatiire, but too abrupt changes ot 
temperature and mechanical stressing should be avoided. 

The Double Steel Tube Mounting, Figure, on p. 1489, of angular form, is used for measuring tem- 
peratures in metal and salt baths to 950« C. Fach limb is 50 cm long. The external diam. of the steel 
tube is 33 mm. 



Galvanometers used for Temperature Measurements. 

83 131. Temperature Measurer, Figure. p. 1490. This is a table instrument with band system 



of Suspension, with scale from 0 — 1600^0 



£ s. d. 
12. 0.0 



83 132. — idem, Figure, p. 1490, table instrument with point Suspension of measuring System, 
with scale from 0— 1600^0 



83 133. idem. Figure, p. 1490. Wall instrument. water-tight, with vertical system of axes . 

Radiation Pyrometer, Figs. A and B, portable, for temperature measurements in technical plants. 
In carrying case. 

This instrument consists of a Thermocouple and a high-sensitivity galvanometer, built into one small 
case. The measurements are independent of the distance of the heat source from the pyrometer. 



9. 15. 0 
8. 0.0 



83 134. Radiation Pyrometer, ränge 500 — 1000^ C 

83 135. — idem, ränge 700- 1400 

83 136. — idem, ränge 800—1600^0 

83 137. — idem, with two ranges, 500— 1000^ C and 700—1400^0 

83138. — idem, with two ranges, 700—1400^0 and 1300 — 2000^0 

83 139. Optica! Pyrometer, Figure, for the direct measurement of high temperatures from 
700 — 1600^0, in carrying case and with self-contained electric supply 

This apparatus is based on Holborn-Kurlbaunrs principle, accordins: to which the brigtness of filament of 
a small glow-lamp is compared with the brightness of the incandescent body whose temperature is to be measured. 
The setting is to equality. 

83 140. idem, ränge 1500 - 3500^;, in Carrying Case and with self-contained source of current 

Gl. 7428, 

7429, 7457. 



13. 0.0 

13. 0.0 

13. 0.0 

14. 10.0 
14. 10.0 



16. 5.0 



16. 5.0 



1492 



Max Kohl. Aktiengesellschaft. Chemnitz 




ff 



55 165 et 55 166. 1 : 6. 




83141. 1:18. 





55164. 1 5. 




55168 a. 1:8. 




55246. 1:12. 



55252. 1:7. 



55 253. 1:7 



Specific Heat and Heat Engines. 

55 164. Semi-Cylindrical Bent Plates with lugs, of lead, copper and iron. with boiling vessel for £ v d 
1 kg ot mercury, for determiiiing specific heat by the mixing method uM. T., p. 148), Figiire 0. 12. o 

55 165^ C^alorimeter Vessel after Friedr. CG. Müller (M. T., Fig. 98), containing 1,2 litres, 



0. 10 0 



55 166. — idera, containing V4 litre, Figure . 10 8 0 

55 168a. Water Trap for 55 167, for keeping water of condensation from thc calorinieter on the I 

experiment on the latent heat of vapour (W. D., Fig. 189 [369]), Figure j 0 0 

83141. Whiting's Tube, Figure, pasteboard tube 1 metre long and 6 cm diam. with plugs . . ' 0. 2. 3 
55246^ Tyndairs (Bromei^^ Geyser Demonstration Apparatus, Figure, (Tyndall, -Heaf 



4th Edn, 1894, Fig. 54 , for heating by gas, Description 

The apparatus is heatec 
ejection of steam nearly every minute. 



2 16. 0 



^^^'L^ire'w^ n ' ^.*'^r f^^ine Cylinder, Figure, with flywheel. This n.odel i. i 
entirely ot metal. Bore ot cylinder = 36 mm, length = 80 mm '2 



•j 0 



55 253. — idem, Figure, with governor and throttle valv( 



4. 4. u 



Cl. 6311. 6313, 6260, 
6708, 

68i5, 6913. 4206. 
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55306. l:G. 



83142. 1:8. 83143. 1:8. 



55400. 1:10. 



55397. 1:7. 55406. 1:7 





83144. 1:7. 



55438. 1.8. 




55460. 1:6 




55473. 1:11. 



Propagation of Heat; Radiometers. 

55 306. Davy'8 Safety Lamp (M. P., Fig. 457 [IL, 2, Fig. 295]), Figure . . . . 



! £ s d. 
0. 8. 0 



83 142 Melting Vessel, Figure, with thermometer (N., Auf., Fig. 24). Aufg. 52, Ztschr. f. phys. 
u. cliem. U., 15, p. 198, for determining the melting and solidifying point of a substance which 
shows retarded cooling (sodium persulphate or acetate) 



83 143. Black Radiation Vessel, Figure, with thermometer, (Aufg. 54), for proving thermal 
radiation 

55 397. SteamCapsuleafter Weinhold, for radiation experlments, Figure (W.D., Fig. 369 [349]), 
on stand. Descriptlon 

55400. Thermal Radiation Apparatus after Dulong and Petit, comprising a mercury thermo- 
meter with large thermometer cistern, and with holder and screens. 1^ igure, Description 
The thermometer is heated to a certain temperature, and the time raeasured which elapses until the 
thermometer has cooled down to the snrroundinff temperature. The experiraent is repeated after the thermometer 
cistern has been coated with lamp black, gold-leaf, silver-leaf or with various dyes. 



55 406. Radiometer after Crookes, ordinary form, Figure 



0. 4. 0 
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Meteorological Apparatus. 



55438. Actinometer after Violle, Figure on p. 1493, for measuring the energy of radiation \ £ s- d. 
of the sun 31. 10. 0 



83 144. Hygrometer after Noack, Figure, p 1493, with thermometer(Exercise, Fig 30), Exercise60, 
for determining the dew-point 



55 460. Psychrometer, simple pattern, Figure, p. 1493, with larger water-tank and two 
thermometers graduated in V^^C, with table 



55 473. Rain Gauge after Prof. Hell mann, Figure, p. 1493, on tripod stand, for a catchment 
area of 100 sq. metres. The measuring glass gives the rainfall in millimetres 



55477. Anemometer after Wild, Figure. with intensity-scale. By means of a wind-vane 
connected to the anemometer, the plate is always set perpendicular to the direction of the 
wind, and the rise of the plate indicates the wind's velocity 3. 0. 0 



83 145. Meteorological Blackboard, for recording the daily barometer and thermometer readings 
and the direction of the wind at definite hours of the day for a month, Figure . . . . 

83 146. Apparatus for Recording the Diurnal Motion of the Sun, after P. Luckey, Figure 
(Ztschr. f. d. phys. u. ehem. U., 1915, p. 151), Description . . . 



In the centre of a circular wood slab, covered by a hemispherical glass globe open at the top, a steel 
needle is fixed at its lower end so that it can set in any direction. To this end» the needle is enabled to 
tum about its horizontal axis by means of a hinge, and about its vertical axis by mean of a cylindrical Joint. 
At definite and equal intervals of time, the needle is set in the direction of the snn's rays, i. e'., it is set so 
that it casts no shadow on the white screen hxed at its base immediately above the point of rotation. This 
adjustraent can be made without removinsr the srlass globe by operating through a hole whose angle of aperture, 
however, is so small that even the snn at its highest altitude in onr latitude falls on the glass. The location 
of the sun is marked by a grease-spot on the globe. 
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83154. 



Micro-Manometers. 




83 147. Micro-Manometer, Fi^ure (Dr. Berlowitz's System) 

With constant zero to the pivotina: measurin^ ttibe, with e:radiiated arc for settinof 
to the ratios of traiismission 1:50. 1:25, 1:10, 1:5, 1:2 and 1:1, with cross levels, 
riibber tube iinions. lilling bottle, includiriü: pipette, in lock-up carrying case. 

83 148. — idem. with a second longitudinal level on the pivoting arm for 
setting to tlie ratios 1:200 or 1:100 

83 149 — idem, for absolute pressures to 10 atmospheres and for use with 
mercury as the sealing liquid 

83 150. — idem, light, handy type, with flat vessel 

83 151. Micro-Manometer, Figure, as suggested by Krell 

With fixed measuring tube, cross levels, compensated velocity sliding scale, stand, and 
tiilins fiinnel, specially snitable for use oa switchboards for ventilating plants. Ratios: 
1:200. 1:100. 1:50, 1.25. 1:10, 1:5, 1:4. 1:2 corresponding to ranges of about 4, 5, 
7, 10, IG. 22 and :35 raetres per second velocity. 

83 152. Micro-Manometer, Figur e, with two fixed measuring tubes, after 

Dr. Rosenmüller 

The two ranges overlap and can be suitablv corabined, as in followino; examples: 
1:100 with 1:25, 1:10, 1:5. | 1:25 with 1:10. 1:5, 1:4, 1:2. 
1:50 with 1:10, l:r>, 1:4. I 1:10 with 1:5, 1:4, 1:2. 
Eciuipment as per List Xo. 83151. 

83 153. Carrying Case for Micro-manometers List Nos 83 151 and 83 152 . . 
83 154. Pressure Recorder, Figure, inouated on wood board 

With cock-body, pressure and velocity scale; ränge: 7, 15 and 30 mm water-column. 
Suitable for use as a boiler drau2"ht recorder. 

83 155. Stand Manometer, Figure, for larger difFercnces of pressure, designed 
as a Single limb manometer 

Millimetre ffraduation on the measuring tube, with folding handle for transport 
purposes; for velocitios up to 80 metres per second. 

83 156. — idem, for absolute pressures, to 10 atm. and pressure dilFerences to 
800 mm mercury; with metal measuring rod for any tliree scale-divisions 

ing Case for stand manometer 

Manometer Cook, for measuring static pressure, greater or sinaller than barometer 
, also for measuring velocity, and setting to zero 



£ 
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— Wooden Stand 1350 



Page 

Post Card Holder 1 
Powder Jars . . . 1 i-.o 
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School Master Clock . . . . 1386,1387 
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- Stand 1402 



Page 
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